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reliance	 thereupon.	 Since	 the	 information	 contained	 in	 the	 book	 is	 multidisciplinary,	 international	 and	 professional	 in	
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Coastal	 communities	 all	 over	 the	 world	 are	 under	 severe	 pressure	 resulting	 from	 planned	 and	
unplanned	 development,	 population	 growth	 and	 human	 induced	 vulnerability,	 coastal	 hazards	
with	 increasing	 frequency	 and	 magnitude	 and	 impacts	 of	 global	 climate	 change.	 These	
unprecedented	changes	have	increased	the	level	of	risk	of	such	coastal	communities	from	a	wide	
range	 of	 coastal	 hazards	 arising	 from	natural	 phenomena	 and	human	 induced	 activities.	 	 In	 this	
respect	the	assessment	and	management	of	risk	for	coastal	hazards	plays	a	vital	role	for	safety	of	
human	 lives,	 conservation	of	ecosystems	and	protection	of	 the	built	 environment.	 It	 leads	 to	 the	
development	 of	 disaster	 resilient	 communities	 to	 enhance	 economic	 development	 and	 social	
welfare.	
Risk	 assessment	 is	 one	 of	 the	 fundamental	 first	 steps	 towards	 planning,	 improving	 and	
implementing	 effective	 disaster	 risk	 reduction	 policies	 and	 programmes.	 One	 has	 to	 know	 and	
identify	 risks	 if	 they	 are	 to	 be	 effectively	 reduced	 and	 contained.	 There	 is	 a	 need	 to	 develop	
















can	 be	 classified	 according	 to	 the	 source	 of	 origin,	 natural/human	 induced	 and	 the	 manner	 in	
which	 it	manifest	 itself,	 episodic/chronic.	Their	 impacts	are	assessed	with	 respect	 to	magnitude,	
space	 and	 time.	 Tools	 and	 methods	 available	 to	 study	 the	 hazard	 include,	 field	 investigations,	
image	 analysis	 and	 mathematical	 modelling.	 	 Recently	 both	 deterministic	 and	 probabilistic	




event	 and	preparedness	 represents	 the	 presence	 of	measures	 and	 tasks	which	 could	 reduce	 the	
loss	 of	 human	 lives	 and	property	 slightly	 before	 or	 during	disaster.	 In	 this	 respect	 communities	
must	be	made	aware	of	the	hazards,	their	exposure,	vulnerabilities	and	the	importance	of	capacity	
building	and	preparedness	 leading	 to	hazard	 resilient	 communities.	The	 strengthening	of	 coping	
capacities	usually	builds	resilience	to	withstand	the	impacts	of	hazards.	The	key	areas	of	 interest	









frequently.	 The	 period	 of	 time	 between	 disasters	 and	 recovery	 is	 becoming	 smaller	 and	 coastal	
communities	have	restricted	capacity	and	reduced	time	to	recover	and	emerge.	Some	communities	
are	 continuously	 facing	 disasters,	 event	 after	 event,	 depriving	 them	 of	 time	 to	 plan	 and	 achieve	



























SDGs)	 and	 the	 Climate	 Change	 Agreements	 (December	 2015:	 COP21).	 This	 represents	 an	
opportunity	 to	 emphasise	 cross-cutting	 themes,	 including	 the	 importance	 of	 research	 and	





decisions	 and	 risk	 sensitive	 planning	 from	 the	 local	 to	 the	 global	 levels.	 It	 also	 calls	 for	 the	
coordination	of	existing	networks	and	scientific	research	 institutions	at	all	 levels	and	all	 regions.	
The	 goal	 is	 to	 strengthen	 the	 evidence-base	 in	 support	 of	 the	 implementation	 of	 the	 new	
framework.		
Experience	over	recent	years	of	the	impacts	of	coastal	hazards	such	as	tsunamis,	storm	surges,	sea	
level	 rise	 and	 coastal	 erosion,	 has	 shown	 that	 inadequate	 preparation	 for,	 and	 response	 to,	
emergency	situations	have	contributed	to	widespread	damage	and	the	avoidable	loss	of	lives	and	
livelihoods.	 These	 hazards	 set	 back	 economic	 development	 in	 both	 developed	 and	 developing	
economies,	and	tend	to	disproportionally	affect	the	most	vulnerable	in	society.	The	shortcomings	






challenges,	 to	 improve	 the	 integration	 of	 early	warning	with	 other	 priorities	 such	 as	 livelihoods	
improvement,	 natural	 resource	 management	 and	 community	 development,	 and	 to	 provide	
opportunities	for	critical	reflection	of	'on-the-ground'	experiences	and	lessons	learnt.	
Researchers	and	educators	must	work	with	policy-makers	and	practitioners	to	co-design	and	co-
produce	 research	 that	 can	 be	 used	 effectively.	 Higher	 education	 must	 also	 play	 a	 vital	 role	 in	
translating	that	research	into	action	through	its	educational	programmes.		
It	 is	 therefore	 with	 great	 pleasure	 that	 we	 welcome	 delegates	 to	 this	 5-day	 multi-disciplinary	
workshop	that	aims	to	build	capacity	for	the	development	of	disaster	resilient,	connected	coastal	
communities	 that	 are	 able	 better	 able	 to	 tackle	 the	 threat	 posed	 by	 coastal	 hazards.	 Through	
sharing	 works	 and	 experience	 of	 different	 coastal	 hazards,	 resilience	 building	 and	 coping	
mechanisms,	 and	 the	 development	 of	 a	 roadmap,	 the	 workshop	 will	 stimulate	 long	 term	 links	
between	the	UK	and	Indonesia.		
This	 British	 Council	 Researcher	 Links	 workshop	 is	 being	 jointly	 organised	 by	 the	 University	 of	
Huddersfield,	UK	and	the	Bandung	Institute	of	Technology,	Indonesia,	in	association	with	the	IOC	








from	 other	 leading	 researchers,	 including	 Professor	 Dilanthi	 Amaratunga	 and	 Dr	 Kaushal	






with	 different	 disciplines	 and	 engage	with	 an	 array	 of	 stakeholders	 to	 bridge	 those	 gaps.	 It	will	
embed	researchers	in	a	multi-	disciplinary	and	inter-sectoral	programme,	with	input	from	experts	
in	the	fields	of	built	environment,	civil	engineering	and	political	science.	It	will	expose	researchers	




and	 mentors,	 and	 biographies	 and	 abstracts	 from	 each	 of	 the	 early	 career	 researchers	 that	 is	
participating.	 Further	 information	 about	 the	 event,	 including	 post-workshop	 plans,	 can	 also	 be	
found	at	www.disaster-resilience.net/bcrl-workshop.	





















Communities	to	Enhance	Economic	Development	And	Social	Welfare,	 we	 are	 delighted	 to	 have	 the	
opportunity	to	organise	this	exciting	event.		
Holding	this	event	would	not	have	been	possible	if	not	for	the	funding	we	received	from	the	British	
Council	 Newton	 Researcher	 Links	 Programme.	 This	 element	 of	 the	 Newton	 Researcher	 Links	 is	
designed	 to	provide	 financial	 support	 to	bring	 together	a	UK/partner	 country	bilateral	 cohort	of	
early	 career	 researchers	 to	 take	 part	 in	 workshops	 focussing	 on	 building	 links	 for	 future	
collaboration	and	enhancing	 the	 researchers’	 career	opportunities.	The	programme	 is	 supported	







Hamzah	 Latief	 and	 Dr	 Prih	 Harjadi	 from	 Bandung	 Institute	 of	 Technology,	 Indonesia.	 Their	
commitment	 towards	the	workshop	activities	and	 for	being	mentors	during	the	 forthcoming	and	
important	post	workshop	phase	is	particularly	acknowledged.		
Further,	 we	 want	 to	 acknowledge	 the	 support	 and	 encouragement	 that	 was	 received	 from	
Professor	Samantha	Hettiarachchi,	Senior	Professor,	Department	of	Civil	Engineering,	University	of	
Moratuwa,	 Sri	 Lanka	 and	 the	 Vice	 Chair,	 UNESCO,	 ICG,	 Indian	 Ocean	 Tsunami	Warning	 System,	















particularly	 would	 like	 to	 extend	 our	 appreciation	 to	 Dr	 Ezri	 Hayat	 from	 the	 Global	 Disaster	
Resilience	Centre	at	the	University	of	Huddersfield,	UK,	and	for	being	the	focal	point	and	leading	all	
organisational	 aspects	 of	 the	 workshop	 inducing	 all	 the	 logistical	 and	 other	 administrative	
activities	around	the	workshop.		
We	want	 to	 thank	our	 colleagues	who	worked	very	hard	 for	 the	professional	undertaking	of	 the	
work	involved	in	the	tasks	that	are	so	often	unseen	and	unrewarded	for	an	international	workshop	
of	this	scale.		We	thank	Sharon	Baines	and	Sophie	Phillips	from	University	of	Huddersfield,	UK	for	
helping	 us	 especially	 on	 the	 finances.	 The	 Workshop	 organising	 committee	 from	 the	 Research	
Center	 for	Disaster	Mitigation,	Bandung	 Institute	of	Technology,	 Indonesia	also	deserve	a	special	






Finally,	 we	 would	 like	 to	 thank	 all	 the	 participants	 from	 Indonesia	 and	 the	 UK	 for	 their	 active	













































The	 Newton	 Fund	 is	 a	 £375	 million	 fund	 which,	 through	 science	 and	 innovation	 partnerships,	
promotes	the	economic	development	and	welfare	of	poor	people	in	partnering	countries.	It	aims	to	
strengthen	 science	 and	 innovation	 capacity	 and	 unlock	 further	 funding	 to	 support	 poverty	



























University	 of	 Huddersfield	 in	 the	 UK.	 In	 November	 2013,	 the	 University	 of	 Huddersfield	 was	



















and	 technical	 issues	 pertaining	 to	 disaster	management.	 The	 Centre	 also	 provides	 leadership	 in	
actively	helping	to	determine	the	research	direction	of	the	field,	with	a	major	International	journal,	
periodic	 conferences	 and	 events,	 and	 frequent	 publication	 of	 cutting	 edge	 research	 in	 refereed	
journals,	which	are	acclaimed	nationally	and	internationally.	
Recent	projects	
The	 Centre’s	 members	 are	 very	 experienced	 in	 obtaining	 European	 research	 councils	 funding.	






• CASCADE	 (Collaborative	 Action	 towards	 Societal	 Challenges	 through	 Awareness,	
Development	and	Education)	–	an	international	partnership	with	17	partners	
The	 Centre	 is	 keen	 to	 develop	 future	 projects	 that	 address	 societal	 challenges	 and	 international	
cooperation,	 inclusive,	 innovative	 and	 secure	 societies,	 support	 for	 bilateral,	multilateral	 and	bi-
regional	 policy	 dialogue,	 and	 networking	 and	 twinning	 activities	 to	 facilitate	 partnering	 and	
competence	building.	
PhD	programme	













The	 journal	 aims	 to	 further	 knowledge	 and	 understanding	 of	 the	 link	 between	 the	 built	
environment	and	disaster	mitigation,	response	and	reconstruction.	The	journal	seeks	to:	
• Develop	 the	 skills	 and	 knowledge	 of	 the	 built	 environment	 research	 community	 and	
professions	working	in	disaster	prone	areas,	so	that	they	may	strengthen	their	capacity	in	




• Promote	 the	 exchange	of	 ideas	between	 researchers,	 educators,	 practitioners	 and	policy	
makers	
• Influence	 disaster	 prevention,	 mitigation,	 response	 and	 reconstruction	 policies	 and	
practices	
International	conferences	
The	 Centre	 organises	 interdisciplinary	 conferences	 and	 seminars	 that	 promote	 innovation	 and	
knowledge	exchange	on	disaster	resilience	between	Higher	Education	and	relevant	stakeholders.	
Members	of	 the	Centre	established	 the	 International	Conference	on	Building	Resilience	Series	 in	
2008.	Most	recently,	 the	4th	International	Conference	on	Building	Resilience	was	held	from	8th	-	

















The	 present	 Institut	 Teknologi	 Bandung	 (ITB)	 main	 campus	 is	 the	 site	 of	 earlier	 engineering	
schools	 in	 Indonesia.	 Starting	 in	 1920,	 Technische	 Hogeschool	 (TH)	 was	 founded	 in	 Bandung,	
which	 for	 a	 short	 time,	 in	 the	middle	 forties,	 became	Kogyo	Daigaku.	 Soon	after	 the	birth	of	 the	
Republic	 of	 Indonesia	 in	 1945,	 the	 campus	 housed	 the	 Technical	 Faculty	 (including	 a	 Fine	 Arts	
Department)	of	Universitas	Indonesia,	with	the	head	office	in	Jakarta.		
In	 the	 early	 fifties,	 a	 Faculty	 of	 Mathematics	 and	 Natural	 Sciences,	 also	 part	 of	 Universitas	
Indonesia,	was	established	on	the	campus.	Although	these	institutions	of	higher	learning	had	their	
own	 individual	 characteristics	 and	missions,	 they	 left	 influence	 on	 developments	 leading	 to	 the	
establishment	of	the	present	ITB.	Officially	ITB	was	inaugurated	by	the	first	president	Sukarno	on	
March	 2,	 1959	 by	 the	 Indonesian	 government	 as	 an	 institution	 of	 higher	 learning	 of	 science,	
technology,	and	fine	arts,	with	a	mission	of	education,	research,	and	service	to	the	community.		
The	 ITB	 vision’s	 is	 being	 an	 excellent	 university,	 dignified,	 independent,	 and	 is	 recognized	
worldwide	as	well	as	guide	the	changes	that	can	improve	the	welfare	of	the	Indonesian	nation	and	





(6)	 Faculty	 of	 Mathematics	 and	 Natural	 Sciences;	 (7)	 Faculty	 of	 Civil	 and	 Environmental	
Engineering;	 (8)	 Faculty	 of	 Art	 and	 Design;	 (9)	 Faculty	 Industrial	 Technology;	 (10)	 Faculty	
Mechanical	 and	Aerospace	Engineering;	 (11)	Faculty	of	Mining	and	Petroleum	Engineering;	 (12)	
Faculty	of	Earth	Sciences	and	Technology,	and	(13)	Graduate	School.		
The	School	of	Architecture	,	Planning	and	Policy	Development	was	designed	based	on	thinking	that	
urban	 and	 regional	 planning	 activities	 have	 been	 in	 constant	 development	 and	 are	 increasingly	
becoming	more	complex,	covering	not	only	the	spatial	or	physical	aspects	of	the	sustainable	built	
environment,	 but	 also	 multitude	 of	 non-physical	 aspects	 involving	 various	 disciplines	 and	
stakeholders.	 The	 school	 is	 expected	 to	 become	 the	 key	 center	 for	 the	 theory	 and	 practice	 of	
architecture,	 urban	 and	 regional	 planning	 and	 policy	 in	 Indonesia.	 The	 program	 provides	 high	
quality	of	planning	education,	scholarly	planning	research,	and	best	planning	service	for	the	public.	
The	 program	 educates	 students	 who	 wish	 to	 combine	 social	 concerns	 and	 analytical	 skills	 in	
dealing	with	the	issues	of	regional	and	city	planning	and	policy	in	Indonesia.	
Disaster	 Management	 and	 Climate	 Change	 Adaptation	 is	 one	 of	 concern	 of	 the	 School	 of	
Architecture,	 Planning	 and	 Policy	 Development	 ITB	 mainly	 in	 Regional	 and	 City	 Planning	
Department.	This	subject	 is	being	compulsory	subject	 for	master	students	enrolls	 in	 the	Disaster	








Research	 Center	 for	 Disaster	 Mitigation	 is	 a	 multidisciplinary	 research	 center	 under	 the	
coordination	of	Institute	for	Research	and	Community	Service	–	Institute	of	Technology	Bandung	
aiming	 to	 play	 significant	 role	 in	 the	 area	 of	 disaster	 mitigation	 at	 the	 national,	 regional	 and	
international	 level,	by	conducting	and	promoting	fundamental	and	applied	researches	of	disaster	
management	 and	mitigation.	Besides,	 the	 center	has	obligation	 to	 respond	 the	national	needs	 in	
reducing	disaster	 impact	 and	 institutionalizing	 the	 research	activities	 related	disaster	mitigation	
has	been	conducting	by	ITB.		
Historically,	 the	Research	Group	on	Disaster	Mitigation	established	 in	2003	was	 the	 inception	of	





The	vision	of	RCDM	 is	 to	Becoming	an	excellent	and	highly	 respected	research	center	 that	could	
enhance	innovation	in	disaster	mitigation	at	the	local,	national,	regional	and	international	level,	as	





programs)	 programs	 related	 to	 disaster	 management,	 and	 available	 laboratorium/	 software/	
library.			
As	 part	 of	 university	 scheme,	 the	 activities	 of	RCDM	 focused	on	 three	main	 tasks,	 i.e.	 education,	
research	and	community	services.		All	the	activities	are	implementing	with	support	from	national	
and	 international	 organization.	 From	 national	 organization,	 RCDM	 got	 support	 from	 BNPB	
(National	 Disaster	 Management	 Agency),	 BMKG	 (Meteorology,	 Climatology	 and	 Geophysical	











The	 Intergovernmental	 Oceanographic	 Commission	 of	 UNESCO	 Tsunami	 Programme	 aims	 at	
reducing	the	loss	of	lives	and	livehoods	that	could	be	produced	worldwide	by	tsunamis.	In	order	to	
accomplish	 this,	 the	 IOC	 Tsunami	 Unit	 supports	 IOC	 Member	 States	 in	 assessing	 tsunami	 risk,	
implementing	Tsunami	Early	Warning	Systems	(EWS)	and	in	educating	communities	at	risk	about	
preparedness	measures.	
In	 order	 to	 implement	 effective	preventive	measures,	 communities	need	 to	be	 aware	of	 the	 risk	
they	 face.	 Tsunami	 risk	 assessment	 includes	 the	 evaluation	 of	 the	 hazard	 and	 the	 levels	 of	
vulnerability	 of	 coastal	 communities.	 Hazard	 assessment	 encompasses	 the	 identification	 of	 the	
probability	of	occurrence	of	a	tsunami	based	on	the	identification	of	possible	tsunami	sources	and	
the	evaluation	of	historical	data.	On	 the	other	hand,	vulnerability	assessment	aims	at	 identifying	




measuring	 stations,	which	 send	 real	 time	data	 to	national	 and	 regional	warning	 centers	 (TWCs).	
Based	 on	 these	 observations,	 TWCs	 are	 able	 to	 confirm	 or	 cancel	 a	 tsunami	 watch	 or	 warning.	
When	a	potentially	destructive	tsunami	is	detected,	national	authorities	should	decide	if	a	tsunami	
warning	and	an	evacuation	order	must	be	issued	to	the	public.	
It	 is	 essential	 that	 communities	 at	 risk	 know	 the	 actions	 that	 need	 to	 be	 undertaken	 in	 case	 of	
eminent	danger.	Public	awareness	campaigns	and	Standard	Operating	Protocols	must	be	designed;	
evacuation	routes	need	to	be	identified	and	evacuation	drills	must	be	organized.	Community-based	
approaches	 must	 be	 taken	 into	 consideration	 in	 order	 to	 take	 advantage	 of	 traditional	 coping	
mechanisms	and	ensure	that	all	the	needs	and	concerns	of	individuals	at	risks	are	considered.	
The	 IOC	 Tsunami	 Programme,	 through	 the	 coordination	 of	 regional	 meetings,	 capacity	 building	
activities	and	 the	support	of	national	and	regional	projects	 is	a	key	stakeholder	 for	 tsunami	 risk	
reduction	at	global	level.	Four	Intergovernmental	Coordination	Groups	(ICGs)	corresponding	to	the	
regions	 Pacific,	 Caribbean,	 Indian	 Ocean	 and	 Mediterranean	 have	 been	 established	 to	 address	
particular	 regional	needs.	The	 IOC	Tsunami	Unit	 is	 compounded	by	 the	Technical	Secretariats	of	
these	 four	 regional	 systems,	the	Head	of	 the	Unit,	 the	 International	 Tsunami	 Information	Centre	
(ITIC)	and	technical	and	professional	staff.	Operational	tsunami	warning	centres	provide	tsunami	
advisories,	watches	and	warnings	to	the	four	regions.	Additionally,	each	ICG	counts	on	the	strategic	







Professor	 Richard	 Haigh,	 Co-Director	 of	 the	 Global	 Disaster	 Resilience	 Centre,	 University	 of	
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Dr	 Prih	 Harjadi,	 Deputy	 Director	 for	 Geophysics,	 The	 Agency	 for	 Meteorogy,	 Climatology	 and	
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the	University	of	Huddersfield.	He	 is	 the	Founding	Editor-In-Chief	of	 the	 International	 Journal	of	
Disaster	 Resilience	 in	 the	 Built	 Environment,	 Co-Chair	 of	 the	 2008,	 2011,	 2013	 and	 2014	
International	 Conferences	 on	 Building	 Resilience,	 and	 Co-Chair	 of	 the	 2014	 CIB	 International	
Conference	 on	 Construction	 in	 a	 Changing	World.	 His	 research	 interests	 include	 the	 conceptual	
understanding	of	resilience,	the	reintegration	and	rehabilitation	of	conflict-affected	communities	in	
Sri	Lanka,	and	engagement	of	the	private	sector	in	the	development	of	societal	resilience.		
Richard	 has	 secured	 sixteen	 research	 grants	 since	 2005	 in	 the	 areas	 of	 disaster	 resilience,	
construction	management	 and	 education,	 covering	 issues	 such	 climate	 change	 adaptation,	 social	
impact	 of	 post-conflict	 reconstruction,	 gender,	 curricular	 development,	 knowledge	management,	
capacity	building	for	resilience,	and	education	in	the	built	environment.		
Richard	 has	 given	 over	 50	 invited	 speeches	 and	 keynote	 presentations	 for	 audiences	 in	 the	UK,	
Australia,	New	Zealand,	USA,	Nepal,	Sri	Lanka,	Bangladesh,	Malaysia,	Hong	Kong,	Canada,	Estonia,	
Lithuania,	and	South	Africa.	He	has	also	published	over	25	peer	reviewed	journal	articles,	1	edited	
book,	 7	 book	 chapters,	 and	 13	 reports	 for	 a	 variety	 of	 stakeholders.	 A	 full	 list	 of	 Richard’s	














Institute	 Technology	 Bandung	 in	 Department	 of	 Civil	 Engineering	 from	 August	 1980	 to	 March	
1986,	 with	 the	 title	 of	 undergraduate	 thesis	 “Computation	 Modelling	 of	 Traffic	 Queue	 in	
Roundabout”.	She	joint	academic	faculty	in	Civil	Engineering	Department	of	ITB	from	1990	–	2008,	
then	 joint	 the	 Urban	 and	 Regional	 Planning	 Study	 Program	 from	 2008	 –	 now.	 She	 took	 higher	




and	 works	 on	 disaster	 mitigation	 and	 management,	 starting	 with	 development	 of	 Earthquake	
Disaster	 Risk	 Action	 Plan	 for	 the	 Bandung	 City,	 modules	 and	 guideline	 for	 School	 Earthquake	
Preparedness	Plan,	UNCRD	Manual	for	Community	Based	Disaster	Management,	Capacity	Building	
and	Development	of	 SOP	Community	Based	Early	Warning	 System	 for	 Jakarta	Flood.	After	2004	
tsunami	works	on	tsunami	DRR,	such	as	Coordinator	for	National	Tsunami	Simulation/Exercise	in	
Bali	2006	and	Cilegon	Banten	2007,	 as	well	 as	 several	national	 technical	 guidelines	 for	Tsunami	
Vertical	Evacuation	Shelter	Design	and	Planning,	Tsunami	Evacuation	Planning,	Tsunami	Signage	
Design	 and	 Planning,	 Tsunami	 Exercise	 Planning.	 Beside	 that	 several	 national	 and	 international	






















Professor	 Dilanthi	 Amaratunga	 is	 a	 leading	 expert	 in	 disaster	 resilience	 with	 an	 international	
reputation.	 She	 current	 leads	 the	 Global	 Disaster	 Resilience	 Centre,	 a	 global	 leader	 in	 inter-
disciplinary	 research,	 education	 and	 advocacy	 to	 improve	 the	 resilience	 of	 nations	 and	
communities	at	the	University	of	Huddersfield,	UK.	Her	research	interests	include	disasters	and	the	
built	 environment;	 capacity	 building;	 socio-economic	 measures	 for	 disaster	 risks;	 gender	 and	
protection;	 Preparedness	 for	 response,	 recovery	 and	 reconstruction,	 conflict	 affected	 societies;	
Risk	management	and	sustainability;	and	Public	policy,	governance	and	procurement.		
Her	research	leadership	in	disaster	management	has	been	recognized	in	the	international	research	
community	 by	 appointing	 her	 as	 the	 Editor-in-chief	 of	 the	 International	 Journal	 of	 Disaster	




research	 outputs	 including	CASCADE,	with	 17	 international	 partners.	 To	date,	 she	 has	 produced	





































teaching	 interests	 are	 in	 Quantity	 Surveying	 related	 subject	 modules	 both	 at	 Masters	 and	
Undergraduate	levels.	Dr	Keraminiyage	is	also	an	experienced	researcher	with	a	good	publication	
profile	 and	 funded	 research	 projects.	 His	 research	 publications	 include	 book	 chapters,	 refereed	
journal	and	refereed	conference	papers	and	various	high	impact	reports.	He	is	very	much	active	in	
competitive	research	bidding	and	 is	a	co-investigator	of	 the	LLP	 funded	BELLCURVE	and	CADRE	




assessments.	He	has	been	 invited	 to	 conduct	number	of	 guest	 lectures	at	 international	 academic	
and	practitioner	 forums	and	 facilitated	number	of	doctoral	 training	programmes	both	nationally	
and	internationally	and	is	a	keen	supporter	of	open	source	software	and	educational	resources.	He	





















Coastal	 Research	 (CMCR)	 ITB,	 and	 then	 became	Head	 of	 CMCR-IITB	 in	 2007	 up	 to	March	 2012.	
Since	2005	until	now	He	was	a	Senior	Researcher	on	Center	for	Disaster	Mitigation	ITB	and	since	











Nimal	 Wijayaratna	 was	 born	 in	 Colombo,	 Sri	 Lanka.	 He	 has	 graduated	 from	 the	 University	 of	
Moratuwa,	 Sri	 Lanka	 in	 1993	with	 a	 B.Sc.	 Engineering	 (First	 Class	 Honours)	 specialised	 in	 Civil	





in	 the	 South	 China	 Sea.	 In	 the	 year	 2000,	 he	 received	 his	 PhD	 from	 the	 Yokohama	 National	
University,	 Japan.	 He	 has	 developed	 a	 mathematical	 model	 to	 simulate	 the	 sea	 wave	 breaking	
during	his	doctoral	research	study.	Upon	completion	of	the	graduate	studies,	he	has	returned	home	
in	 the	 year	 2000.	 Since	 then,	 he	 is	 working	 as	 an	 academic	 and	 as	 a	 consultant	 in	 Hydrology,	








welcome	 Professor	Widjaya	 Martokusumo,	 Dean	 of	 School	 of	 Architecture,	 Planning	 and	 Policy	
Development	at	Bandung	Institute	of	Technology	to	provide	opening	remarks.	
Dr	Subandono,	Marine	and	Fishery	Department,	 Institute	of	Technology	Bandung,	 Indonesia,	and	
Dr	 Nimal	 Wijayaratna,	 University	 of	 Moratuwa,	 Sri	 Lanka	 will	 provide	 keynote	 addresses	 on	











their	 current	 research	 interest	 and	 expertise.	 The	 presentation	 will	 be	 based	 on	 the	 abstract	
submitted	 and	 included	 within	 this	 book.	 The	 session	 will	 also	 be	 an	 opportunity	 to	 improve	
presentation	 skills,	 identify	 links	 to	 other	 work,	 and	 get	 constructive	 feedback	 from	 the	
participants.		
All	 presenters	 will	 use	 the	 PechaKucha	 20x20	 format	 for	 their	 presentation.	 This	 is	 a	 simple	
presentation	 format	 where	 you	 show	 20	 images,	 each	 for	 20	 seconds.	 The	 images	 advance	
automatically	and	you	talk	along	to	the	images.	
Development	of	the	research	roadmap	
The	 workshop	 will	 develop	 a	 roadmap	 that	 reviews	 the	 current	 state	 of	 early	 warning	 and	
preparedness,	 and	 sets	 out	 the	 work	 required	 and	 major	 challenges	 and	 opportunities	 around	
improving	 awareness,	 planning	 and	 coordination.	 	 This	 includes	 addressing	 cognitive	 and	
normative	 challenges	 in	positioning	early	warning	and	preparedness	 in	 the	wider	 trajectories	of	





Publishing	 your	 research:	 The	 session	 will	 look	 at	 academic	 writing,	 and	 making	 successful	
conference	and	journal	publications.		













lead	a	discussion	about	 the	need	 for	and	challenges	associated	with	cross-	and	 inter-disciplinary	
working,	 as	 well	 as	 working	 across	 sectors,	 in	 order	 to	 address	 the	 complexity	 of	 developing	
coastal	resilience.	
Pathways	 to	 impact:	 An	 expert	 panel	 will	 lead	 a	 discussion	 about	 how	 to	 convert	 knowledge	 into	
evidence	based	policy	development	and	products	aimed	at	reducing	susceptibility	to	coastal	hazards.	






career	 researchers	 from	 Indonesia	 and	 the	 UK,	 as	 well	 as	 interested	 parties	 from	 other	



















This	workshop	 is	being	organised	 in	association	with	the	 Intergovernmental	Coordination	Group	
(ICG)	of	Indian	Ocean	Tsunami	Warning	and	Mitigation	System	(IOTWS),	which	has	a	mandate	to	
enhance	awareness	and	implementation	by	Member	States	of	the	procedures	for	risk	assessment	
and	effective	 functioning	of	 the	“last	mile”	of	 the	early	warning	system	within	communities.	This	
mandate	 corresponds	 to	 priority	 aims	 identified	 in	 the	 Sendai	 Framework	 of	 2015	 on	 DRR	
(Disaster	Risk	Reduction)	–	to	achieve	a	substantial	reduction	of	disaster	losses,	in	lives,	and	in	the	
social,	economic	and	environmental	assets	of	persons,	communities	and	countries	over	the	next	15	
years.	 In	 particular,	 they	 include	 “understanding	 disaster	 risk”	 and	 “enhancing	 disaster	
preparedness	 for	 effective	 response,	 and	 to	 ‘Build	 Back	 Better’	 in	 recovery,	 rehabilitation	 and	
reconstruction”.		











knowledge	 and	 experience	 in	 tsunami	 risk	 assessment	 and	 preparedness	 that	 will	 promote	 the	






























for	 publication	 in	 a	 Special	 Issue	 of	 the	 International	 Journal	 of	 Disaster	 Resilience	 in	 the	 Built	
Environment.	
This	 is	 the	only	 journal	 in	 the	 field	 to	promote	research	and	scholarly	activity	 that	examines	 the	
role	of	building	and	construction	to	anticipate	and	respond	to	disasters	that	damage	or	destroy	the	
built	 environment.	 Although	 the	 origins	 and	 causes	 of	 disasters	 are	 varied,	 the	 consequences	 to	





and	practical	 aspects	 of	 disaster	prevention,	mitigation,	 response	 and	 reconstruction	 to	mitigate	
the	effects	of	disasters	nationally	and	internationally.	The	journal	publishes	original	and	refereed	
material	 that	 contributes	 to	 the	 advancement	 of	 the	 research	 and	 practice,	 and	 provides	
contributing	authors	with	an	opportunity	to	disseminate	their	research	and	experience	to	a	broad	
audience.		
The	 coverage	 of	 the	 journal	 includes,	 but	 is	 not	 limited	 to:	 Disaster	 mitigation,	 response	 and	
reconstruction;	 Disaster	 risk	 reduction;	 Physical,	 social	 and	 economic	 resilience	 in	 the	 built	
environment;	 Reconstruction	 and	 sustainable	 development;	 Participatory	 approaches	 to	
reconstruction;	 Empowerment	 of	 women	 and	 vulnerable	 groups;	 Project	management	 for	 post-
disaster	 reconstruction;	 Waste	 management;	 Business	 continuity	 management;	 Knowledge	




The	Journal	is	 Indexed	 in:	 British	 Library,	 Construction	 and	 Building	 Abstracts,	 ICONDA	 -	 The	
International	 Construction	 Database,	 Business	 Source	 Premier	 (EBSCO),	 ABI	 INFORM	 Global	

















This	workshop	 is	being	organised	 in	association	with	ANDROID	(Academic	Network	 for	Disaster	
Resilience	 to	 Optimise	 educatIonal	 Development),	 an	 Erasmus	 academic	 network	 that	 aims	 to	
promote	 co-operation	 and	 innovation	 among	 European	 HE	 to	 increase	 society’s	 resilience	 to	
disasters	of	human	and	natural	origin.	The	network	has	 sixty-seven	 representatives	 from	 thirty-
one	 countries,	 twenty-eight	 in	 the	 EU,	 as	 well	 as	 organisations	 from	 Australia,	 Canada	 and	 Sri	
Lanka.	The	network’s	teaching	and	research	is	concerned	with	what	resilience	is,	what	it	means	to	







disaster	 resilience,	 strengthen	 the	 link	 between	 research	 and	 teaching,	 and	 inform	 policy	
development.		
• The	ANDROID	virtual	network	forms	a	virtual	hub	for	the	project.	Using	Joomla,	a	free	and	open	
source	 content	 management	 platform,	 the	 virtual	 network	 provides	 a	 broad	 range	 of	
functionality	 that	 facilitates	 administration	 and	 coordination	 across	 partner	 institutions:	
collaboration	 and	 communication	 tools;	 information	 handling	 and	 exchange;	 project	
management	tools;	data	collection	tools;	and,	intra-network	dissemination.	
• The	 Doctoral	 School	 is	 a	 fully	 coordinated,	 innovative,	 and	 international	 interdisciplinary	
doctoral	 teaching	 and	 research	 programme	 focused	 on	 the	most	 salient	 issues	 and	 features	
shaping	society’s	ability	to	tackle	the	challenges	posed	by	natural	and	human	induced	hazards.	
The	Doctoral	 School	 provides	 complementary	 and	 innovative	 research	 training	programmes	
aimed	 at	 honing	 the	 students’	 skill	 set,	 and	 draws	 on	 the	 wide	 disciplinary	 base	 of	 the	
network’s	partners	to	promote	inter-disciplinary	working	for	doctoral	students.	




• The	 inventory	 of	 European	 disaster	 resilience	 education	 describes,	 analyses,	 and	 compares	
disaster	resilience	related	education	programmes	in	order	to	establish	existing	capacity	among	
European	HEIs	to	address	the	threat	posed	by	hazards	of	natural	and	human	origin.	
• A	survey	assesses	 the	capacity	of	local	government’s	public	administrators	 in	European	urban	
areas	to	address	disaster	risk.	
• The	 network’s	 Special	 Interest	 Groups	 (SIGs),	 which	 represent	 the	 particular	 research	 and	
teaching	concerns	of	groups	of	members,	defines	a	scope	and	work	plan,	organises	seminars,	
contributes	 to	 the	 network	 newsletter,	 and	 communicates	 regularly	 through	 the	 Virtual	
Network.	 Each	 SIG	 has	 contributed	 to	 a	 report	 on	 future	 research	 directions	 in	 disaster	
resilience	research,	and	the	implications	for	education.	
• An	 Open	 Educational	 Resources	 (OER)	 platform	 hosts	 digitised	 materials	 offered	 freely	 and	




















Highlighted	 by	 the	 European	 Commission	 report	 (2012)	 on	 ‘Enhancing	 and	 focusing	 EU	
international	cooperation	in	research	and	innovation’,	global	challenges	are	important	drivers	for	
research	 and	 innovation.	 Thus,	 the	 EU	 needs	 to	 strengthen	 its	 dialogues	 with	 international	
partners	 to	 build	 critical	mass	 for	 tackling	 these	 challenges.	However,	 critical	mass	 is	 lacking	 in	
many	cases	and	the	strategy	driving	the	development	of	the	actions	is	not	always	clear.	This	was	
one	 of	 the	 conclusions	 of	 the	 FP7	 interim	 evaluation,	 which	 stated	 that	 there	 needs	 to	 be	 an	
‘intensification	of	international	cooperation‘	activities	focused	on	‘engaging	with	partners	outside	
of	 Europe	 on	 equal	 terms	 and	 in	 programmes	 and	 activities	 of	 high	mutual	 interest‘.	 The	 same	
report	recommended	the	 ‘coherent	strategic	development	 ‘of	 the	Union's	policy	 for	 international	
cooperation	in	research	and	innovation.	Therefore,	this	action	will,	overall,	aim	to	achieve	the	main	







2. Tackling	 global	 societal	 challenges	 by	 developing	 and	 deploying	 effective	 solutions	 more	
rapidly	and	by	optimising	the	use	of	research	infrastructures;		




through	 Awareness,	 Development,	 and	 Education)	 	 is	 to	 prepare	 ground	 for	 a	 future	 research	
programme	that	targets	South	Asian	Countries	and	promotes	bi-regional	coordination	of	Science	&	
Technology	 (S&T)	 cooperation,	 including	 priority	 setting	 and	 definition	 of	 S&T	 cooperation	
policies.	
The	specific	objectives	of	CASCADE	are	 to:	 compile	 a	 regional	 position	paper	 that	 identifies	 global	






1) Identify	 societal	 challenges	 on	which	 to	 focus	 the	 cooperation	 and	 justify	 them	 in	 terms	 of	
common	 interest	 and	mutual	 benefit	 relevant	 to	 the	 targeted	 countries	 in	 Southern	Asia.	 In	
this	 context,	 following	 broad	 Horizon	 2020	 -	 The	 Framework	 Programme	 for	 Research	 and	
Innovation	will	be	considered:	
a) Health,	demographic	change	and	wellbeing;		










3) Support,	 where	 relevant,	 the	 training	 and	 extension	 of	 the	 network	 of	 FP	 Contacts	 in	 the	
region,	 in	particular	with	 the	 view	of	 increasing	 awareness	 about	 cooperation	opportunities	
offered	by	Horizon	2020		
S&T	objectives	and	measurable	outputs	
The	 overall	 objective	 of	 CASCADE	 is	 to	 prepare	 ground	 for	 a	 future	 INCONET	 programme	 that	
targets	 South	 Asian	 Countries	 and	 promotes	 bi-regional	 coordination	 of	 S&T	 cooperation,	
including	priority	setting	and	definition	of	S&T	cooperation	policies.	
The	specific	objectives	of	CASCADE	are	to:	compile	a	regional	position	paper	that	identifies	global	





The	 objectives	 are	 linked	 to	 an	 interacting	 set	 of	 work	 packages	 and	 measurable	 /	 verifiable	
outputs.	 In	 addition	 to	 the	 3	RTD	work	 packages	 	 (WP2	 –	 Identify	 global	 challenges	 relevant	 to	
Southern	Asia;	WP3	–	Identify	and	map	stakeholders	in	Southern	Asia;		WP4	–	Raise	awareness	of	


































across	 Europe	 and	 globally	 with	 ever-greater	 frequency.	 If	 construction	 researchers	 and	
practitioners	 are	 to	 be	 able	 to	 contribute	 to	 reduce	 risk	 through	 resilient	 buildings,	 spaces	 and	
places,	 it	 is	 important	 that	 capacity	 is	 developed	 for	modern	 design,	 planning,	 construction	 and	
maintenance	 that	 are	 inclusive,	 inter-disciplinary,	 and	 integrative.	 In	 order	 to	 address	 this	
challenge,	CADRE	will	develop	an	innovative	professional	doctorate	programme	that	addresses	the	
requirements	 for	 lifelong	 learning	 and	 actively	 promotes	 collaboration	 between	 European	HEIs,	
industry	and	 the	 community.	This	novel	programme	will	 address	 the	 career	needs,	 and	upgrade	
the	knowledge	and	skills,	of	practising	professionals	working	to	make	communities	more	resilient	
to	disasters,	 and	particularly	 those	 in,	or	who	aspire	 to,	 senior	positions	within	 their	profession.	
The	 candidates	 will	 undertake	 research	 aimed	 at	 making	 a	 contribution	 to	 the	 knowledge	 of	
professional	practice	and	will	involve	applied	rather	than	pure	research.	It	will	require	candidates	
to	 establish	 the	 research	 problems	 from	 the	 viewpoint	 of	 industry	 and	 the	 community,	 thus	
encouraging	healthy	communication	channels	between	ICU	and	establishing	a	strong	platform	for	
through	life	learning.	In	this	context,	the	project,	will	improve	the	quality	and	relevance	of	higher	




years	 and	 is	 led	 by	 the	 University	 of	 Huddersfield’s	 Global	 Disaster	 Resilience	 Centre,	 UK.	 The	






concerns;	 2)	 Developing	 and	 testing	 an	 innovative	 professional	 doctoral	 programme	 that	
integrates	professional	and	academic	knowledge	 in	 the	construction	 industry	 to	develop	societal	
resilience	 to	disasters;	3)	Creating	world-class	curricula	and	modules	 to	support	 the	programme	
and	 address	 current	 and	 emerging	 capacity	 gaps	 in	 the	 development	 of	 societal	 resilience	 to	







CADRE	 will	 achieve	 these	 objectives	 by:	 Managing	 partners	 to	 deliver	 outputs	 and	 achieve	
intended	 outcomes	 (WP1&2);	 Identifying	 market	 needs	 across	 a	 range	 of	 stakeholders	 (WP3);	
Developing	 a	 framework	 for	 ICU	 integration	 (WP3);	 Developing	 a	 professional	 doctorate	
programme	 based	 on	 a	 clear	 demand	 and	 involvement	 from	 industry	 and	 communities	 (WP3);	
Testing	 and	 validating	 the	 professional	 doctorate	 programme	 within	 the	 framework	 of	 lifelong	
learning	 and	 ICU	 interaction	 (WP4);	 Developing	 industry	 and	 community	 informed	 Open	
Educational	 Resources	 (OERs)	 for	 disaster	 resilience	 education	 (WP5);	 Planning	 to	 deliver	 the	





methodology.	 This	 approach	 will	 begin	 with	 a	 detailed	 market	 needs	 analysis,	 capturing	 inter-
disciplinary	needs	across	a	range	of	stakeholders	and	countries.	Alongside	this,	an	ICU	framework	
will	 be	 developed	 to	 identify	 how	 integration	 can	 take	 place	 and	 how	 the	 effectiveness	 of	 such	
integration	can	be	measured.	These	two	activities	will	culminate	in	the	first	milestone.	To	ensure	
that	the	proposed	programme	addresses	a	global,	rather	than	just	European	perspective,	input	will	




the	 DProf	 programme	 specification	 (WP3).	 The	 next	 phase	 will	 involve	 development	 of	 Open	
Educational	Resources	(WP5),	with	a	specific	focus	of	imparting	the	knowledge	and	skills	needed	
for	undertaking	doctoral	research	in	disaster	resilience	in	the	built	environment.	 In	doing	so,	the	
programme	will	 ensure	 that	 the	 specific	 specialities	 and	 expertise	 of	 disaster	management	 and	
resilience	 in	 the	 built	 environment	 from	 the	 partner	 organisations	 will	 be	 integrated	 to	 the	




are	 put	 to	 good	 use	 through	 project	 engagement	with	 relevant	 stakeholders	 across	 Europe	 and	
beyond.	Dissemination	(WP7)	will	raise	awareness	and	promote	a	common	understanding	among	
stakeholders	of	the	importance	of	disaster	resilience	education	and	the	essential	role	of	European	






The	 CADRE	 consortium	 is	 composed	 of	 7	 partners	 from	 5	 different	 countries,	 representing	
organisations	 involved	 in	 research	 and	 development	 of	 improving	 the	 resilience	 of	 society	 to	
catastrophic	 natural	 hazards.	 The	 team	 will	 work	 together	 to	 pool	 their	 results,	 build	 inter-




































Dr	 Amirullah	 is	 a	 lecturer	 and	 researcher	 in	 education.	 His	 research	 interest	 is	 literacy	 and	
biliteracy,	 resilience,	 school,	 identities	 and	 investment.	 His	 recent	 interest	 particularly	 in	 the	








cultural	 framework	 of	 Bolman	 and	 Deal’s	 (2008):	 structural,	 political,	 human	 resources	 and	
symbolic	 frames	enable	us	 to	 identify	nations’	 resilience	and	 safe	 culture	 to	disaster.	The	 site	of	
this	study	is	 located	in	eastern	part	of	Indonesia	particularly	in	prone	zone	areas.	This	study	will	
involve	 a	 series	 of	 semi-structured	 interviews,	 participant	 observations	 and	 documents	 from	
coastal	 communities.	 The	 interviews	 will	 involve	 community	 leaders,	 government	 officer,	
educators	and	local	stakeholders	surrounding	coastal	communities.	The	significance	of	this	study	
is	 that	 it	will	contribute	to	 the	current	development	of	 theoretical	debates	 in	 the	cultures	of	safe	






































fisheries	 in	 North	 Jakarta	 such	 as	 owners	 of	 fishing	 boats,	 crews,	 fishing	 workers,	 salted	 fish	







living	 transformations.	 The	 research	 method	 was	 conducted	 by	 distributing	 questionnaires	 to	
collect	data	from	120	purposive	respondents,	also	made	observation	and	interview	from	January	
until	 September	2014.	The	 results	of	 this	 research	shows	 that	 the	pattern	of	housing	adaptation	
includes	 elevating	 the	 floor,	 raising	 the	 ceiling,	 expanding	 become	 two	 and	 three	 storey	 houses,	
replace	 the	 floor	 and	 roof	material,	 and	 using	materials	 easily	 dismantled.	Housing	 adjustments	
cause	changes	in	people's	daily	lives,	such	as	the	majority	of	respondents	did	not	have	furniture	in	
the	living	room,	they	are	also	reluctant	to	plant	trees	because	damaged	in	the	event	of	flooding.	The	









Dr.	 Adiwan	 has	 a	 solid	 education	 background	 and	 extensive	 working	 experience	 in	 urban	 and	
regional	 planning,	 regional	 economics,	 economic	 geography,	 and	 trade	 liberalisation.	 This	 has	
equipped	him	with	a	comprehensive	interest	and	capacity	in	the	regional	development	studies.	He	
completed	 his	 PhD	 from	 Bartlett	 School	 of	 Planning,	 University	 College	 London	 (UCL),	 United	
Kingdom	 and	 was	 a	 Postdoctoral	 Fellow	 at	 the	 Institute	 of	 Southeast	 Asians	 Studies	 (ISEAS),	
Singapore.		
He	has	 accumulated	 a	 rich	knowledge	on	managing	 research	 and	non-research	projects	 through	
working	 solely	 or	 within	 a	 team.	 He	 is	 a	 national	 committee	member	 of	 Indonesian	 Urban	 and	
Regional	 Planning	 Association	 and	 has	 broad	 experiences	 in	 both	 bureaucracy	 and	 academic	
environments.		
As	 a	 recently	 recruited	 Assistant	 Professor	 in	 the	 Urban	 and	 Regional	 Planning	 Program	 in	
Institute	Technology	Bandung	(ITB),	Adiwan	is	excited	to	start	his	academia	career	by	combining	
previous	research	in	regional	economics	and	the	disaster	management	studies,	which	is	currently	






In	 this	paper	we	estimate	 the	 impact	of	disaster	on	 local	economic	growth	rates	 in	 Indonesia.	 In	
particular,	 this	 is	 a	 very	 important	 topic	 in	 Indonesia	 considering	 significant	 variation	 of	 local	
development	path	due	to	economic	and	political	decentralization.	
To	conduct	this	research,	we	construct	a	panel	data	set	of	Indonesia	coastal	districts’	growth	rates	
and	 construct	 a	 novel	 disaster	 index	 using	 economic	 growth	 data,	 average	 number	 of	 natural	
















Mu’thy	 and	 Azizah	 Aliaman.	 My	 education	 history:	 Undergraduate	 level:	 Civil	 Engineering	
department	at	Syiah	Kuala	University	(undergraduate,	1992-1997),	title	of	thesis:	Influence	of	Rice	
Fly	 Ash	 Against	 Concrete	 Compressive	 Strength	 (cement	water	 factor:	 0:45	 and	 0:50).	 Graduate	
level:	Water	Resources	Management	at	Institute	Technology	Bandung	(Master	Programme,	2002-
2004),	title	of	thesis:	Analysis	of	Water	Supply	at	Srimahi	Reservoir	–	Cimahi,	and	Water	Resources	











losses.	 One	 of	 regions	 in	 Indonesia	 affected	 by	 the	 flash	 flood	 disaster	was	 Aceh	Besar	 Regency	
which	is	located	in	Teungku	Krueng	watershed.	The	flood	was	the	recurring	disasters	in	1987	and	
2000.	The	flash	flood	was	recurring	back	on	January	2,	2013	at	19:30	pm	with	greater	impact.	This	
study	 aims	 to	 analyse	 the	 factors	 affecting	 the	 danger	 of	 flash	 flood	 in	 the	 Krueng	 Teungku	
watershed	 and	 to	 obtain	 flash	 flood	 hazard	 zones	 at	 the	 watershed	 of	 Krueng	 Teungku.	 The	
method	used	in	this	research	is	the	method	of	weighted	overlay	through	Geographic	Information	
System	(GIS).	The	result	of	this	study	is	expected	to	provide	information	about	flash	flood	hazard	
zones	 at	 Krueng	 Teungku	 watershed	 as	 a	 model	 for	 early	 warning.	 The	 ability	 of	 flash	 flood	
forecasting	which	does	not	have	 a	measuring	 tool	 can	be	 improved	 through	 the	development	of	
this	model.	This	paper	contains	a	review	of	 factors	affecting	the	 incidence	of	 flash	flood	included	
factors	of	peak	discharge,	 slope,	watershed	shape,	gradient	of	 the	 river,	damming,	density	of	 the	













Mizan	Bustanul	 Fuady	Bisri	 (Mizan)	 is	Researcher	 at	Research	Center	 for	Disaster	Management,	




adaptation,	 and	 community	 development.	 As	 a	 young	 scholar,	 he	 has	 published	 in	 several	 peer	
reviewed	 academic	 journals,	 indexed	proceedings,	 and	 one	book	 chapter	which	 exhibit	 research	
experiences	 and	 knowledge	 contribution	 from	 disaster	 cases	 in	 Indonesia,	 Japan,	 and	 other	
countries	in	Southeast	Asia.	He	has	also	received	promising	research	such	grant,	such	as	from	UN-
OCHA’s	 Humanitarian	 Research	 and	 Innovation	 Grant	 Program	 in	 2013.	 In	 addition	 to	 his	
professional	 activities,	 he	 also	 involved	 in	 youth	 volunteerism	 on	 disaster	 risk	 reduction	 with	
Bandung	Disaster	Study	Group	(BDSG)	in	Indonesia,	Kobe	RMC	in	Japan,	Youth	Beyond	Disasters,	
and	 United	 Nations-Major	 Group	 for	 Children	 and	 Youth	 (UN-MGCY).	With	 involvement	 in	 DRR	








by	 2012	 the	 system	 expanded	 to	 assume	 regional	 mandate	 as	 the	 Regional	 Tsunami	 Service	
Provider	in	the	scheme	of	Indian-Ocean	Tsunami	Early	Warning	and	Mitigation	System	(IO-TEWS).	
However,	 there	 is	 still	 a	 room	 for	 improvement;	 i.e.	 the	 need	 to	 install	 another	 tsunami	 early	
warning	 hardware	 to	 complement	 current	 Ina-TEWS	 for	 detecting	 near-field	 induced	 Tsunamis	




part	 of	 the	 societal	 improvement,	 application	 of	 network	 theory	 using	 Social	 Network	 Analysis	
(SNA)	is	conducted	in	this	research,	i.e.	to	analyse	the	required	improvement	upon	the	instalment	
of	new	tsunami	warning	system	to	local	early	warning,	evacuation	order,	and	emergency	response	
policy	 and	 real-time	 information	 flow	 among	 multi-stakeholder	 in	 emergency.	 Integral	 to	 this	
concern,	empirical	analysis	on	inter-relations	and	network	among	disaster	management	actors	in	
the	 study	 area	 is	 required.	 As	 initial	 focus,	 the	 study	 scope	 of	 this	 research	 is	 limited	 to	 four	
municipalities	in	the	coast	of	West	Sumatra	province;	i.e.	Agam	Regency,	Pesisir	Selatan	Regency,	
Padang	City,	and	Pariaman	City.		
There	 are	 several	 objectives	 of	 this	 research:	 1)	 examine	 the	 current	 network	 of	 inter-
organizational	 coordination	 and	 information	 flow	 in	 utilizing	 current	 tsunami	 early	 warning	
system	and	emergency	response	Standard	Operating	Procedure	(SOP),	2)	model	 the	networks	of	
actual	 coordination,	 interaction,	 and	 information	 exchange	 among	 disaster-related	 actors	 in	 the	
study	 area;	 and	 3)	 compare	 the	 network	 of	 organizations	 in	 early	 warning	 and	 emergency	
response	 stage	 between	 the	 one	 indicate	 by	 SOP	 document	 and	 the	 actual	 one.	 Specifically,	 the	
research	 in	 its	 first	 year	 aims	 to	 answer	 the	 following	 questions:	 1)	 in	 what	 ways	 did	multiple	













Dr.	 Irin	 Caisarina,	 began	her	 academic	 career	 in	 Syiah	Kuala	University	 since	 January	 2005	 as	 a	
lecturer	in	Architecture	Department	at	the	Engineering	Faculty.	She	graduated	with	a	Ph.D.	degree	
in	Transportation	Planning	at	Universiti	Sains	Malaysia,	Master	of	Science	(Building	Technology)	
from	 the	 same	university	 and	Bachelor	of	 Science	 (Transportation)	 from	Syiah	Kuala	University,	
Aceh	 –	 Indonesia.	 Her	 interests	 are	 transportation	 planning	 study,	 transport	 policy	 and	 public	






Most	 areas	 of	 the	 city	 of	 Banda	 Aceh	 are	 located	 along	 the	 shoreline,	 which	 makes	 the	 region	
vulnerable	 to	 disasters.	 The	 tsunami	 disaster	 in	 December	 2004	 has	 resulted	 in	 tremendous	
damage	 and	 causing	 many	 casualties.	 One	 of	 the	 factor	 that	 causes	 this	 hazards	 is	 there	 is	 no	
adequate	 information	 of	 the	 types	 of	 disasters	 and	 how	 to	 respond	 them.	 Controlling	 natural	
hazards	 is	difficult	and,	 thus,	 enhancing	social	 capacity	 to	 cope	with	disasters	 is	one	of	 the	most	
effective	ways	to	manage	and	reduce	disaster	risks	(JICA,	2008).	




route.	A	 Simulation	 and	 standard	 for	 evacuation	 ever	delivered	 among	 school	 children	 in	Banda	
Aceh	city.		
This	research	attempts	to	scrutiny	level	of	public	awareness	on	evacuation	route	in	their	area.	The	
result	 could	 help	 the	 government,	 policy	maker	 and	 other	 stake	 holders	 to	 plan	 and	 design	 an	













north	 east-based	 manufacturing	 SMEs.	 He	 has	 presented	 research	 at	 several	 national	 and	
international	management	events,	and	is	a	frequent	writer	&	reviewer	for	the	British	Academy	of	
Management.		
Ed’s	 teaching	 interests	 include	 international	 business,	 social	 entrepreneurship,	 innovation	 and	
knowledge	 management.	 He	 delivers	 lectures	 and	 seminars	 at	 both	 undergraduate	 and	
postgraduate	level,	in	addition	to	supervising	dissertations.	















GIS	 (geographic	 information	 systems)	 tools,	 and	 are	 timely	 and	 reliable.	 The	 potential	 for	 such	
technology	 is	 vast,	 as	 local	 governments	 and	 emergency	 services	 can	 receive	 specific	 updates	
regarding	 immediate	 high-risk	 areas,	 facilitating	 decision-making	 and	 the	 effective	 allocation	 of	
finite	resources.	However,	there	is	currently	a	limited	understanding	of	how	disaster	social	media	
content	 capture	users’	 attention,	 and	whether	 those	 that	do	 represent	 the	most	urgent	 concerns	
(Houston	 et	 al.,	 2015).	 Knowledge	 of	 how	 such	 content	 generates	 attention	 would	 serve	 to	
minimize	preventable	damage	to	infrastructure	and	loss	of	lives	by	enabling	emergency	services	to	
identify	high-risk	areas	and	make	resource	allocation	decisions	more	effectively.		



















A	 PhD	 student	 in	 Disaster	 Management,	 Global	 Disaster	 Resilience	 Centre,	 University	 of	
Huddersfield,	 UK	 and	 a	 consultant	 (project	 coordinator),	 at	 IUCN	 in	 a	 partnership	 project	 with	
UNICEF,	 Central	 Environment	 Authority	 and	Ministry	 of	 Urban	 Development	 and	Water	 Supply	
and	 Drainage	 developing	 a	 multi	 sector	 strategy	 and	 action	 plan	 for	 the	 management	 and	
conservation	 “Kelani”	 river	 basin	 in	 Sri	 Lanka.	 Also	 a	 Visiting	 Lecturer	 in	 Masters	 programmes	
such	 as	 Disaster	 Management	 and	 Development	 Practice	 in	 Universities	 of	 Colombo	 and	
Peradeniya,	Sri	Lanka.	Obtained	Masters	in	Women’s	Studies	with	a	special	focus	on	Disaster	Risk	
Reduction	and	B.Sc.	Agriculture	with	a	special	 focus	on	vulnerable	communities.	Comprised	with	
10	 plus	 years	 of	 experience	 in	 the	 field	 of	 disaster	 management.	 Several	 paper	 publications	 in	
international	 journals	 such	 as	 Disaster	 Resilience	 in	 the	 Built	 Environment,	 Disaster	 Prevention	
and	Management	Journal	and	reviewer	of	International	Journal	of	Disaster	Risk	Reduction.	Former	
UNDP	 staff/team	 member	 in	 many	 national	 initiatives	 such	 as	 developing	 a	 five	 year	
Comprehensive	 Disaster	 Management	 Programme	 for	 Sri	 Lanka	 with	 BCPR,	 developing	 HFA	
monitoring	 reports	 with	 UNISDR,	 Integrated	 Post	 Flood	 Assessment	 with	 the	 World	 Bank	 and	







Disasters	are	social	and	political	events	 that	are	 linked	 to	who	we	are,	how	we	 live	and	how	we	
structure	 and	maintain	 our	 society.	 Resilience	 is	 the	 opposite	 of	 vulnerability	 that	 describes	 the	
capacities	 of	 societies,	 communities	 and	 individuals	 or	 a	 social-ecological	 system	 to	 deal	 with	
adverse	 consequences	 and	 the	 impacts	 of	 hazard	 events.	 New	 and	 innovative	 Emergency	
Communications	 and	 Warning	 Systems	 (ECWS)	 technologies	 and	 solutions	 enable	 improved	
emergency	or	disaster	management	making	resilient	nations.	As	a	part	of	wider	preparedness	and	
mitigation	 strategies	 established	 after	 devastating	 Tsunami	 2004	 which	 is	 the	 largest	 disaster	
caused	 by	 a	 natural	 hazard	 in	 Sri	 Lanka,	 Disaster	 Management	 Centre	 (DMC)	 together	 with	
individual,	 regional	 and	 global	 agencies	 have	 implemented	 several	 programmes	 to	 improve	 the	
awareness	 of	 people	 in	 tsunami	 prone	 districts	 and	 established	 tsunami	 early	 warning	
mechanisms.	 Prominent	 research	 shows	 that	 different	 types	 of	 systems	 (e.g.	 decision	 support,	
resource	 management,	 early	 warning,	 communications,	 and	 inter-agency)	 are	 highly	 valued	 in	
emergency	and	disaster	events	reducing	live	losses	with	improved	preparedness	capacities.	Third	
revolution	digital	 technology	 that	has	semantic	 features	such	as	standard	protocols	can	 facilitate	
standard	 data	 exchange	 therefore	 proactive	 decision	 making	 challenging	 the	 traditional	 power	











my	 PhD	 thesis	 to	 the	 school	 of	 Art,	 Design	 &	 Architecture	 University	 of	 Huddersfield,	 UK	 and	
waiting	 for	 the	 final	 evaluation.	Prior	 to	my	PhD	 I	have	obtained	my	MSc.	 in	Urban	Design	 from	













Urban	 environments	 are	 extremely	 complex	 by	 its	 nature.	 An	 urban	 environment	 is	 not	 just	 a	
representation	 of	 a	 set	 of	 buildings	 &	 infrastructure.	 An	 urban	 environment	 is	 a	 spatial	 entity	
where	social	values,	local	cultures,	relationships	are	maintained	in	a	built	and	natural	environment	
combined	with	 inhabitant’s	economic	choices.	Accordingly,	post	disaster	reconstruction	becomes	
far	more	 than	building	houses	 and	 roads	 as	 it	 should	 rebuild	 the	 social	 values,	 cultures	 and	 the	
relationships	of	the	people.	Understanding	these	complex	social	factors	become	extremely	difficult	
in	 post	 disaster	 reconstruction	 as	 the	 normal	 physical	 and	 social	 setting	 have	 been	 widely	
disrupted	 by	 the	 disaster	 incident,	 further	 the	 community	 themselves	 are	 undergoing	 with	 an	




re-establish	 these	 broken	 social	 values.	 Therefore,	 understanding	 &	 re-establishing	 these	 social	
factors	 in	 post	 disaster	 reconstruction	 has	 become	 a	 challenge.	 Accordingly	 a	 study	 has	 been	
conducted	to	understand	these	challenges	and	 it	was	revealed,	ability	 to	deal	with	the	emotional	
and	psychological	well-being	of	victims,	understand	the	local	culture,	reaching	the	community	due	
to	 language	 barrier,	 understand	 the	 exact	 needs	 of	 the	 marginalized	 community,	 ensuring	 the	
continuous	 maintenance	 of	 their	 livelihood,	 reconnecting	 neighbourhoods,	 selecting	 suitable	
housing	location	and	design,	representing	the	identities	of	the	local	context	are	the	key	challenges	
for	the	NGOs’	in	rebuilding	the	social	values	in	post	disaster	reconstruction.		
CADRE	 research	 project	 has	 been	 funded	 with	 support	 from	 the	 European	 Commission.	 This	
publication	reflects	the	views	only	of	the	authors,	and	the	Commission	cannot	be	held	responsible	
for	any	use,	which	may	be	made	of	the	information	contained	therein.	










on	 2007.	 From	 2008	 until	 2011,	 I	 was	 a	 master	 student	 at	 Urban	 Design	 Program	 in	 Bandung	
Institute	of	Technology.	Currently,	I	am	a	lecturer	at	Urban	and	Regional	Planning,	Department	of	
Architecture,	Hasanuddin	University,	Makassar.	 I	 have	 contributed	 to	 teaching	 at	 undergraduate	
levels	 since	 2013.	 I	 teach	 Community	 Planning	 and	Development,	 and	 also	Waterfront	 Planning	
and	Development.	
Joining	 the	 Lab.	 Waterfront	 in	 Urban	 and	 Regional	 Planning,	 Department	 of	 Architecture,	
Hasanuddin	 University	 gives	 me	 the	 opportunity	 to	 elicit	 my	 knowledge	 in	 urban	 design	 and	
planning	particularly	in	waterfront	city	planning.	Study	related	to	waterfront	plan	and	design	is	my	
focus.	In	addition,	I	also	interest	with	issue	about	community	participation,	disaster	impacts	to	the	








formulate	 in	 order	 to	 reduce	 the	 sea	 level	 rise	 impacts	 in	 Kelurahan	 Tallo,	 Makassar	 City,	
Indonesia.	 Several	 methods	 are	 used	 to	 reach	 the	 objective	 of	 the	 study.	 Reviewing	 literature	
related	 to	 sea	 level	 rise	 and	 adaptation	 planning	 is	 the	 important	 requirement	 in	 this	 study.	
Observing	and	interviewing	communities	are	also	conducted	to	get	the	valid	data.	Furthermore,	all	
of	 data	was	 analysed	 to	 identify	 the	 vulnerability	 and	 adaptive	 capacity	 score.	These	 results	 are	
used	 to	 formulating	 adaptation	 concept	 to	 face	 the	 sea	 level	 rise.	 This	 study	 finds	 that	 the	 built	
environment	 is	 the	 high	 sensitive	 assets.	 To	 reduce	 the	 vulnerability,	 researches	 use	 three	














Civil	Engineering	with	 “distinction	predicate”	at	 the	University	of	Syiah	Kuala	 (2004).	Two	years	
later,	 he	 continued	 to	 pursue	 his	master	 degree	 at	 Universiti	 Teknologi	Malaysia	 and	 he	 passed	
with	Good	Pass	(2008).	In	2010,	He	got	a	chance	to	pursue	his	doctoral	degree	program	at	Dynamic	
Spatial	Modelling	group,	Institute	for	Transport	Studies,	University	of	Leeds,	UK.	His	research	area	
is	 related	 to	 the	 issue	 of	 Integrating	Disaster	Mitigation	 Strategies	 into	 Land	Use	 and	Transport	
Plan	 Interaction.	 He	 expect	 that	 the	 planning	 concept	 developed	 in	 this	 research	 could	 help	 the	
high-risk	 cities	 (i.e.	 several	 areas	 of	 the	 city	 are	 located	 in	 disaster	 prone	 areas)	 to	 reformulate	
their	land	use	and	transport	strategies	in	the	framework	of	sustainable	development.	
Besides	 that,	 related	 his	 research,	 he	 is	 also	 particularly	 interested	 in	 using	 several	 specific	
softwares	e.g.	dynamic	modelling	softwares	such	as	VENSIM	and	ArcGIS	or	Google	Earth,	which	can	
be	used	to	visualize	the	modelling	results	in	a	more	attractive	way	to	be	shown	to	stakeholders	in	









study	 that	 specifically	 concern	 in	 these	 two	 issues	 simultaneously	 regarding	 how	 these	 cities	
should	define	their	sustainability	concept	and	formulate	their	land	use	and	transport	strategies	in	
the	 framework	 of	 sustainable	 development.	 In	 other	 words,	 the	 sustainability	 concept	 in	 the	
framework	of	urban	risk	reduction	and	urban	transport	sustainability	have	not	been	discussed	in	
an	integrated	way.	Consequently,	strategies	proposed	in	these	two	different	areas	work	in	isolated	
way	 in	 achieving	 their-self	 objectives,	which	 are	 separately	 implemented.	 This	 research	 aims	 to	
address	 this	 gap.	 Therefore,	 this	 study	 presents	 an	 approach	 of	 integrating	 concept	 of	 disaster	
mitigation	strategies	into	the	land-use	transport	plan	interaction	(LUTI)	by	combining	the	disaster	
mitigation	 with	 conventional	 land	 use	 and	 transport	 strategies	 in	 the	 framework	 of	 urban	 risk	
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Bournemouth	University.	He	has	background	in	Geography	and	Geo-ecology	(BSc),	Environmental	
Management	and	Policy	and	Applied	Environmental	Geo-science	(MSc)	and	Tourism	Management	
(PhD).	 His	 research	 interests	 include	 sustainable	 mobilities;	 environmental	 management	 in	













terms	 of	 livelihood	 recovery	 and	 fall	 in	 tourist	 numbers.	 Tourism’s	 role	 in	 disaster	 relief	 and	
destination	 recovery	 is	 controversial.	While	 the	 industry	 can	draw	 international	 attention	 to	 the	
damage	caused	by	disasters,	thus	attracting	more	support,	post-disaster	tourism	development	at	a	






focus	on	 coastal	 communities.	 It	 strives	 to	 identify	 ‘good	business’	practices	adopted	by	 tourism	
companies	 and	 destinations	 globally	 which	 can	 be	 utilised	 for	 disaster	 management	 in	 coastal	
communities.	 The	 study	 sets	 out	 to	 understand	 what	 approach	 the	 tourism	 industry	 and	 its	
particular	stakeholders	should	implement	in	order	to	successfully	re-develop	destinations	after	a	
disaster.	This	 is	 to	ensure	tourist	safety	and	 local	community	support,	 thus	 facilitating	 long-term	
benefits	and	enabling	the	progress	of	coastal	destinations	towards	the	goal	of	sustainability.		










school	 at	 SMA	Negeri	 1.	 After	 that	 I	 studied	 continued	 at	 Bogor	Agricultural	 University	 (IPB)	 in	
1979	 and	 took	 the	 Study	 Program	 Water	 Resource	 Management	 at	 Fisheries	 Faculty.	 After	
graduating	from	IPB,	I	had	taken	a	long	time	experience	with	the	Environmental	Research	Center	
of	Syiah	Kuala	University.	Next	after	one	year	at	Bapedalda	of	Aceh	Province	as	a	specialist	staff,	I	
did	 at	Management	 Board	 of	 Free	 Trade	 and	 Free	 Port	 Sabang	 (BPKS)	 as	 the	 head	 of	 Fisheries	
Division.	 After	 tsunami	 disaster	 I	worked	 for	 BRR	NAD-Nias	 as	Director	 to	 handle	 Environment	
Directorate	 from	2005-2006	and	Marine	&	Fisheries	Directorate	 from	2006-2007.	Furthermore	 I	
also	worked	for	the	United	Nations	of	Food	and	Agriculture	Organization	(UN	FAO)	for	three	years	
as	 a	National	 Fishery	Deputy	Project	Manager	 to	 implement	 Sustainable	 Fisheries	Development.	
After	UN	FAO’s	Office	close	in	Banda	Aceh,	I	worked	for	Leuser	International	Foundation	as	Project	
Leader	of	AFEP	(Aceh	Forest	and	Environment	Program)	supported	by	Multi	Donor	Fund	(MDF)	
and	 controlled	 by	 the	 World	 Bank	 and	 after	 that	 continuing	 as	 Person	 in	 Charge	 of	 Leuser	
International	 Foundation.	 Finally	 I	 worked	 for	 Project	 Implementation	 Unit	 (PIU)	 for	 Scientific	






The	 earthquake	 9.2	 Scale	 Richter	 on	 December	 26,	 2004	 generated	 the	 tsunami	 wave	 hit	 the	
coastal	area	of	Aceh	Province.	It	caused	the	serious	damage	such	as	housing	and	sanitation	facility;	
road	 and	 bright	 facilities;	 the	 weakness	 of	 local	 institution	 capacity;	 health	 facilities;	 and	 the	
stagnation	of	economic	sector,	including	the	business	of	rice	field	and	aquaculture	or	“tambak”.		




The	 tsunami	wave	 caused	 seriously	 damaged	 for	 rice	 field	 at	 the	 coastal	 area	 usually	 located	 at	
Aceh	Besar	District.	All	rice	field	covered	by	sediment	from	ocean	and	debris	of	housing	so	its	soil	
quality	had	been	changed,	become	saline.	There	were	6	institutions/donors	working	for	rice	field	
rehabilitation	 and	 generally	 they	 worked	 successful	 (66.7%)	 especially	 done	 by	 USAID,	 ADB,	
UNDP,	and	Mammamia;	the	failed	only	33.3%	including	BRR	NAD-Nias.		
The	 wave	 tsunami	 caused	 also	 seriously	 damage	 for	 aquaculture	 facilities	 like	 tambak	 and	 its	
irrigation.	Base	on	GIS	analysis	on	8	villages	(Deah	Baro,	Alue	Deah	Teungoh,	Lamjabat,	Lampulo,	
Lambaro	Skep,	Lamdingin,	Rukoh,	and	Tibang)	 in	Banda	Aceh	City	 from	the	 total	area	of	 tambak	
367.6	Ha,	 there	were	83,9%	heavy	damaged;	8,6%	middle	damaged;	and	7,0%	slightly	damaged.	
The	rehabilitation	was	not	only	 to	recover	 its	construction	become	 functional	again,	but	also	 the	
process	itself	contributing	to	prepare	accidental	job	for	community	income	through	cash	for	work	
(IDR	 35,000/person/day).	 The	 cash	 for	 work	 could	 stimulated	 the	 rapid	 recovery	 of	 coastal	
community	life.	The	functional	tambak	will	become	the	important	think	supporting	the	economic	
local	community	growth.	From	7	institutions/donors	involving	in	the	tambak	rehabilitation	Elaska,	
ADB,	 BRR	 NAD-Nias,	 NGOs,	 Japanese	 NGO,	 Oxfam,	 and	 USAID),	 BRR	 NAD-Nias	 did	 by	 involving	
local	 community	 directly	 in	 group.	 From	 5	 of	 them	 who	 worked	 successful	 for	 tambak	
rehabilitation	in	Banda	Aceh	City,	BRR	NAD-Nias	looked	more	successful	than	others	(Elaska,	ADB,	

















His	 thesis,	 entitled	 as	 ‘Evaluation	 of	 the	 Local	Government	 Capacity	 in	 the	Maintenance	 of	 Post-
disaster	 Road	 Reconstruction	 Assets”,	 highlights	 the	 need	 to	 maximise	 the	 value	 of	 investment	
made	 in	 the	 reconstruction	 of	 road	 infrastructure	 sector	 in	 a	 post-disaster	 context	 through	
evaluating	 the	 local	 governments	 maintenance	 capacity.	 He	 also	 holds	 a	 master	 degree	 in	
Construction	 Management	 from	 the	 University	 of	 New	 South	 Wales,	 Australia,	 and	 a	 Bachelor	
degree	in	Civil	Engineering	from	Trisakti	University,	Indonesia.		
Ezri’s	 research	 interests	 include	 disaster	 management,	 infrastructure	 reconstruction	 and	
international	 development.	 He	 seeks	 the	 opportunity	 to	 have	 a	 joint	 collaboration	 with	 other	
researchers	and	professional	from	both	the	academia	and	the	industry.		
Prior	 to	his	academic	career,	Ezri	spent	his	professional	 time	working	with	various	 international	
companies	 and	 donor	 organisation	 including	 GTZ,	 GHD,	 and	 UN	HABITAT	 in	 a	 number	 of	 post-








surrounding	 area.	 Road	 transport	 disruptions	 are	 also	 suggested	 as	 the	 critical	 constraints	 to	
providing	 effective	 and	 efficient	 responses	 in	 an	 emergency,	which	may	 result	 in	 high	 transport	
costs	and	procurement	lead	times.		
As	 road	 infrastructure	 is	 amongst	 the	 top	 priority	 in	 a	 post-disaster	 recovery	 and	 require	 a	
significant	 value	 of	 investment,	 the	 study	 evaluates	 the	 capacity	 of	 the	 local	 government	 in	
maintaining	the	road	reconstruction	assets.		
Three	 districts	 in	 Aceh	 were	 included	 as	 the	 case	 studies.	 Semi-structured	 interviews	 were	
conducted	 with	 high-level	 officials,	 policy	 makers,	 and	 the	 stakeholders	 of	 post-disaster	 road	









the	 poor	 capacity	 of	 the	 road	 authorities’	 personnel.	 A	 framework	 for	 the	 reconstruction	 and	











bachelor	 degree	 (sarjana	 teknik,	 ST)	 in	 1998.	 Then	 Benny	 continued	 his	 study	 at	 the	 same	
university	 for	 master	 degree	 (magister	 teknik,	 MT)	 in	 construction	 management	 in	 1999.	 He	
started	 his	 academia	 career	 in	 2000	 as	 lecturer	 in	 Civil	 Engineering	 department	 of	 Andalas	
University	 in	 Padang,	West	 Sumatra,	 Indonesia.	 He	 has	 been	 involved	 in	 teaching,	 research	 and	
supervising	 student	 in	 construction	 management	 topic	 area.	 In	 2009	 he	 received	 Dikti	 (Higher	










were	 trainings	 to	 transfer	 knowledge	 about	 earthquake-safe	 house	 structure	 for	 them	 in	 the	
reconstruction.	The	study	examined	 the	effectiveness	of	 the	 training	 in	 term	of	understanding	of	
the	 builders	 and	 application	 of	 the	 new	 knowledge.	 Ten	 semi-structured	 interviews	 with	 the	
builders	were	 conducted	 in	 this	 study.	 The	 results	 indicate	 that	 the	 builders	with	 prior	 housing	
construction	 experience	 can	 absorb	 and	 understand	 the	 new	 knowledge	 about	 earthquake-safe	
house	 structure.	 Combination	 of	 lecture	 and	 practice	 sessions	 also	 helps	 the	 builders	 to	
understand	the	knowledge.	However,	 findings	of	 this	research	also	suggest	 there	 is	a	problem	in	
implementation	 of	 the	 new	knowledge.	Utilisation	 of	 earthquake-safe	 house	 structure	 leads	 to	 a	










Ms.	Yunita	 Idris	 is	a	 junior	 lecturer	 for	Civil	Engineering	Department,	Engineering	Faculty,	 Syiah	
Kuala	University.	She	received	her	bachelor	degree	from	Syiah	Kuala	University	in	2003.	After	that,	
she	spent	about	two	years	working	as	the	junior	structural	engineer	at	one	of	the	local	consultant	
in	Aceh.	 She	 received	her	master	 of	 structural	 engineering	 from	The	University	 of	Melbourne	 in	
2008,	 before	 she	 joined	 Syiah	Kuala	University	 as	 an	 academic	 staff.	 Currently,	 she	 is	 doing	 her	
research	 on	 the	 structural	 behaviour	 of	 high	 performance	 fibre	 reinforced	 polymer	 (FRP)	 –	
concrete	–	steel	composite	members	as	part	of	her	PhD	program	in	The	University	of	Adelaide.	Her	








high	magnitude	of	 earthquake	 in	 2004	with	 the	huge	number	 of	 death	 tolls.	 Although	 the	death	
tolls	was	mainly	the	impact	of	tsunami,	but	a	number	of	buildings	was	recorded	collapsed	due	to	
the	impact	of	the	earthquake.	The	collapsed	was	mainly	due	to	the	failure	of	the	building	columns.	
The	 least	 acceptable	 of	 column	 failure	 was	 the	 sudden	 failure,	 which	 is	 the	 typical	 of	 concrete	
failure.	To	avoid	the	sudden	failure	of	columns	was	to	increase	the	ductility	of	columns.	Ductility	is	
the	 capacity	 of	 columns	 to	 displace	 beyond	 its	 elastic	 limit.	 High	 column	 ductility	 had	 early	
warning	of	structural	failure	before	completely	collapsed.		
Up	to	date,	researchers	had	proposed	some	methods	of	column	retrofit.	A	number	of	methods	that	
had	 been	 proposed	 by	 previous	 researchers	 involving	 the	 confinement	methods	 by	 using	 some	
materials	 e.g.	 concrete	 mortars,	 steel,	 and	 recently	 fibre	 composites.	 This	 research	 focused	 on	












MSc	 in	 Disaster	 Management	 at	 Coventry	 University,	 and	 continued	 to	 complete	 a	 PhD	 at	
University	 of	 Liverpool.	My	 research	 focuses	mainly	 upon	 two	 overlapping	 areas	 -	 social	 capital	
and	organisational	resilience.	I	have	a	particular	interest	in	the	resilience	and	adaptive	capacity	of	
small	and	medium	sized	businesses	and	networks.		
At	 the	 University	 of	 Liverpool,	 I	 was	 a	 co-researcher	 on	 a	 three-year	 project	 concerned	 with	
identifying	better	practices	in	business	continuity	practice.	The	project	included	the	participation	
of	 public,	 private	 and	 voluntary	 sector	 organisations	 including	 Gloucestershire	 County	 Council,	
Ministry	 of	 Justice,	 Highways	 Agency,	 BP,	 Sainsbury,	 Royal	 Bank	 of	 Scotland,	
PricewaterhouseCoopers,	Thames	Water,	Network	Rail,	and	The	National	Trust.	
I	 am	 currently	 a	 researcher	 on	 the	 SESAME	 project	 ‘Organisational	 operational	 response	 and	
strategic	decision	making	and	long-term	flood	preparedness	in	urban	areas’,	which	is	a	three-year	
project	that	started	in	December	2012	and	is	EPSRC	funded	(£1.05m).	This	is	an	inter-disciplinary	
project	 combining	 expertise	 from	 computing	 and	 hydrological	 engineering,	 economics,	









in	at-risk	areas	need	 to	 learn	how	to	prepare	 for	such	events.	Currently,	businesses	and	not-for-
profit	groups	rarely	have	formal	plans	in	place	for	ensuring	the	continuity	of	their	activities.	This	
project	conducts	empirical	research	into	the	behaviours	of	organisations,	models	their	interactions	
with	 other	 organisations	 such	 as	 customers/suppliers,	 emergency	 responders,	 and	 insurers.	
Drawing	 on	 the	 multidisciplinary	 skills	 of	 researchers	 (engineering,	 hydrology,	 economics,	
business	and	the	behavioural/social	sciences),	this	research	has	four	main	objectives:	
(1)	Establish	how	agent	based	modelling	and	simulation	can	provide	information	that	can	be	used	
to	 improve	 organisational	 business	 continuity	 -	 i.e.	 by	 modelling	 a)	 the	 attributes,	 actions,	
interactions	and	the	dynamic	behaviours	of	different	types	of	at-risk	UK	organisations;	and	b)	the	
consequences	of	these	for	responses	to	flooding	and	longer-term	preparedness.	
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world	 with	 research	 positions	 at	 the	 University	 of	 Strathclyde	 (Glasgow,	 UK),	 the	 Technical	
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Belgium).	She	then	worked	for	8	years	in	the	areas	of	criminal	justice	and	law	enforcement	as	the	
Research	and	Training	Manager	for	the	Risk	Management	Authority	(Glasgow,	UK),	and	as	Senior	
Intelligence	 Analyst	 and	 Deputy	 Principal	 Analyst	 for	 Police	 Scotland	 (Glasgow,	 UK).	 Her	 main	
research	 interests	 are	 in	 decision	 analysis	 and	 management	 science	 and	 in	 particular	 the	







loss	 of	 life	 and	 impacted	 on	 the	 socio-economic	 health	 of	 the	 affected	 communities.	 Research	
shows	 that	 inadequate	 assessment	 of	 the	 vulnerability	 of	 communities,	 and	 inappropriate	
preparation	 to	 respond	 to	 such	 events	 has	 negatively	 affected	 those	 communities’	 resilience	 to	
them.	Assessing	the	vulnerability	of	critical	coastal	infrastructures	and	prioritising	their	protection	
is	one	of	the	ways	to	address	these	challenges.		
The	 purpose	 of	 this	 paper	 is	 to	 review	 the	 literature	 on	methods	 for	 assessing	 and	 prioritising	
vulnerable	infrastructure	locations	in	coastal	communities.	It	applies	a	novel	assessment	approach	
to	coastal	communities	in	Scotland	and	identifies	challenges	and	benefits	associated	with	its	use	in	




and	 to	 prioritise	 and	 target	 interventions	 to	 improve	 the	 resilience	 of	 vulnerable	 locations	
according	to	an	overall	importance	score.	Johnston	et	al	(ibid)	argue	that	its	use	contributes	to	the	
engagement	of	key	stakeholders	 leading	 to	 increased	awareness	and	 improved	understanding	of	
the	 risks	 and	 vulnerabilities	 of	 communities,	 and	 enables	 better	 targeting	 of	 resources	 and	
improved	preparedness.	They	further	argue	that	the	proposed	approach	uses	limited	information	
whilst	 taking	 into	 consideration	 “hard	 to	 quantify”	 socio-economic,	 environmental	 and	 health	
consequences	of	coastal	flooding.	Although	the	approach	has	been	successfully	applied	in	USA,	this	
paper	argues	that	it	is	transferable	to	other	communities.		
Preliminary	 results	 are	 expected	 in	 the	 area	 of	 methodological	 advancement	 to	 enhance	 the	
assessment	of	 the	vulnerability	of	critical	 infrastructures	to	coastal	hazards	drawing	on	concepts	
from	 multi-criteria	 decision	 analysis.	 Key	 stakeholders	 might	 benefit	 from	 this	 approach	 in	
infrastructure	planning	and	budget	targeting.	
1	Johnston,	A.,	Slovinski,	P.	&	Yates,	K.L.	(2014).	Assessing	the	vulnerability	of	coastal	infrastructure	










Champika	 is	 currently	 working	 as	 a	 Senior	 lecturer	 in	 the	 School	 of	 Engineering,	 University	 of	
Central	Lancashire,	Preston,	UK.	She	has	a	PhD	in	Facilities	Management	from	Glasgow	Caledonian	
University,	UK.	Champika	is	engaged	in	carrying	out	research	activities	in	the	areas	of	Sustainable	
Construction,	 Healthcare	 Facilities	 Management,	 Infrastructure	 Management	 and	 Public	 Private	
Partnerships.	 She	 has	 secured	 many	 grants,	 especially	 EU	 grants,	 over	 the	 past	 few	 years.	 For	
examples,	 European	 Cooperation	 in	 Science	 and	 Technology	 (EU	 COST)	 Networking	 Grant	 on	
‘Public	Private	Partnerships	in	EU	Transport:	Trends	and	Theory	(P3T3)’	–	Ref.	TU1001;	FP7	EU-
South	 Asian	 collaborative	 project	 on	 ‘Collaborative	 Action	 towards	 Societal	 Challenges	 through	
Awareness,	Development,	 and	Education’	 (CASCADE	 -	Contract	Number:	609562);	Horizon	2020	
project	on	 ‘Business	Models	 for	Enhancing	Funding	and	Enabling	Financing	 for	 Infrastructure	 in	
Transport’	 (BENEFIT	 -	Grant	Agreement	No.	635973);	 and	Erasmus+	project	on	 ‘Advancing	Skill	
Creation	 to	 Enhance	 Transformation’	 (ASCENT	 –	 grant	 agreement	 is	 being	 prepared);	 and	 an	
Knowledge	 Transfer	 project	 on	 ‘Indoor	 Air	 Quality,	 Dampness	 and	Mould	 Growth	 in	 Renovated	







Public	 Private	 Partnerships	 (PPPs)	 can	 help	 to	 alleviate	 chronic	 underinvestment	 in	 capital-
intensive	projects	and	can	also	serve	as	a	vehicle	for	the	injection	of	private	sector	financing	while	
allowing	government	to	maintain	their	fiscal	targets	and	avoid	taking	additional	debt.	PPP	seeks	to	




be	 chosen	 to	 combine	 their	 resources	 for	 delivering	 public	 infrastructure	 and	 services,	 albeit	 in	
certain	projects	only.	Similarly	in	disaster	resilience	management,	some	projects	may	be	best	 left	
to	the	public	sector,	e.g.	social	services,	while	some	others	may	be	seen	to	benefit	from	both	public	
and	 private	 sector	 inputs	 in	 the	 rebuilding	 or	 even	 in	 the	 new	 development	 and	 sustenance	 of	
certain	 types	 of	 physical	 infrastructure,	 for	 example	 in	 utilities	 such	 as	 power,	 water	 and	
communication	infrastructure	and	in	health	and	education	services.	Therefore,	 it	 is	 imperative	to	
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impact	 disasters	 demonstrated	 the	 vulnerability	 of	 cities	 to	 extreme	 natural	 and	 man-made	
hazards.	 It	 is	 therefore	 increasingly	recognised	that	cities	need	to	be	developed	with	an	effective	
degree	of	resilience	so	that	it	can	prepare,	adapt,	withstand	and	recover	from	possible	impacts	of	
disasters.	 This	 requires	 that	 a	 serious	 effort	 be	 made	 by	 various	 stakeholders	 including,	 local	
governments,	 the	 private	 and	 corporate	 sector,	 the	 national	 government,	 community	 and	
community	 based	 organisations,	 non-governmental	 organisations,	 external	 actors,	 professional	
groups	and	the	media.	As	local	governments	are	responsible	for	local	area	development	they	have	
a	key	role	 to	play	 in	achieving	resilience	 in	 the	cities	under	their	 jurisdiction.	 In	 this	context,	 the	
research	aims	 to	 explore	 the	key	 challenges	 faced	by	 the	 local	 governments	 in	making	 their	 city	
resilient	to	disasters	and	to	propose	the	ways	in	which	to	overcome	such	challenges.		
The	research	adopts	case	studies	as	its	research	strategy	and	investigates	three	cities	in	Sri	Lanka	
which	 are	 potentially	 vulnerable	 to	 disasters.	 A	 number	 of	 expert	 interviews	 have	 also	 been	
conducted	 to	 supplement	 the	 case	 study	 findings.	 Empirical	 evidence	 reveals	 that	 local	
governments	are	facing	a	number	of	challenges	in	their	contribution	to	making	the	cities	resilient	
to	disasters.	Some	of	the	issues	that	have	emerged	are;	lack	of	knowledge	of	disaster	risk	reduction	
initiatives;	 lack	 of	 interest	 and	 political	 will;	 human	 resource	 constraints;	 lack	 of	 financial	
capability;	internal	organisational	and	administrative	weaknesses;	lack	of	community	engagement;	
managing	 a	 long	 term	 process;	 lack	 of	 focus	 and	 reactive	 approach	 to	 DRR;	 inadequate	 urban	
planning;	 lack	 of	 tools	 and	 techniques	 for	 DRR;	 lack	 of	 monitoring	 and	 supervision	 of	 new	
developments;	 competing	 priorities;	 capture	 of	 local	 level	 responsibilities	 by	 the	 central	
government;	lack	of	authority;	multi-layered	governance	arrangements;	unstable	political	systems;	
and	 relationship	 issues	 with	 central	 government.	 The	 study	 proposes	 a	 number	 of	
recommendations	 for	 overcoming	 these	 challenges	 and	 presents	 a	 framework	 to	 empower	 the	
local	government	to	lead	the	endeavours	to	build	disaster	resilient	cities.		












degree	 in	Urban	and	Regional	Planning	 ITB	 in	2002	with	 the	 title	 of	 final	project	 is	 community-





and	management.	 During	 her	 research,	 she	 found	 that	 at	 local	 level,	 community	 has	 capacity	 to	










Community	 awareness	 on	 disaster	 risk	 in	 their	 area	 is	 an	 entrance	 for	 community	 resilience.	
Community	 know	 their	 area	 better.	What	 hazard	 that	 threat	 them	 frequently,	 how	 the	 physical,	
social,	 and	 economical	 situation	 in	 such	 hazard-threaten	 area.	 They	 also	 have	 knowledge	 and	
capacity	 on	 how	 to	 deal	with	 such	 hazard.	 Some	 social	 researchers	 has	 been	 trying	 to	 use	 such	
knowledge	 in	disaster	risk	assessment	by	 involving	 the	community.	Some	methods	were	used	to	
conduct	 the	 community-based	 disaster	 risk	 assessment.	 By	 drawing	 upon	 literatures	 in	
community-based	 disaster	 risk	 assessment,	 this	 paper	 is	 trying	 to	 identify	 the	 community	
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Recent	 devastating	 examples	 include	 the	 2004	 Indian	 Ocean	 Earthquake	 and	 Tsunami	 and	 the	
2011	Tohoku	Earthquake	and	Tsunami.	





taken	 form	 field	data.	Using	 this	 facility	very	 long	period	waves	characteristic	of	 tsunami	can	be	
generated	and	analysed.	
At	the	far	end	of	the	flume	these	test	waves	inundate	onto	a	constructed	bathymetry	and	beach.	A	
range	 of	 interactions	 of	 the	 tsunami	 with	 buildings,	 coastal	 defences	 and	 shorelines	 are	
investigated.	 These	 include	 evaluations	 of	 the	 force	 and	 pressure	 from	 tsunami	 against	
instrumented	 coastal	 defences	 and	 buildings,	 as	 well	 as	 understanding	 how	 tsunami	 behave	 as	
they	 inundate	 coastal	 regions.	 Extracting	 detailed	 parameters	 such	 as	 run-up	 on	 smooth	 and	
roughened	beaches,	inundation	height	and	shoaling	characteristics	are	also	a	key	goal.	Further,	the	
analysis	 of	 the	 offshore	 behaviour	 of	 tsunami	 is	 made	 in	 an	 effort	 to	 understand	 its	 physical	
characteristics	 and	 propagation	 theory	 better.	 The	 aim	 is	 to	 improve	 understanding,	 risk	
assessment	 and	mitigation,	 engineering	 design	 codes,	 publications	 and	ultimately	 save	 lives	 and	
property.	
Specifically	 to	 this	 workshop,	 there	 is	 an	 interest	 on	 how	 academics	 effectively	 disseminate	
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and	inland	landslide	mechanics	and	their	long-term	monitoring.		
During	 his	 PhD,	 he	 worked	 very	 closely	 with	 the	 British	 Geological	 Survey	 (BGS)	 in	 the	
development	 of	 a	 geophysical	 monitoring	 methodology	 for	 complex	 landslide	 systems.	 His	
research	 also	 advanced	 the	 field	 of	 hillslope	 site	 investigation	 and	 characterisation	 via	 the	
implementation	of	four-dimensional	geophysical	monitoring	techniques.		
The	 products	 of	 previous	 research	 have	 made	 him	 an	 experienced	 field-engineering	 geologist	
















Ground	 responses	 due	 to	 a	 less	 harmonious	 climate	 are	 numerous	 and	 impact	 on	 both	 existing	
structures	 and	 future	 design	 of	 engineering	 structures.	 For	 example,	 increased	 rainfall	 amounts	
and	intensities	will	strongly	affect	groundwater	levels	which	will	in	turn	affect	stability	of	coastal	
and	 inland	 slopes.	 Moreover,	 climate	 change	 processes	 are	 expected	 to	 lead	 to	 an	 increased	
incidence	of	both	coastal	and	inland	landslide	events.		
If	the	resilience	of	communities	to	landsliding	is	to	be	improved,	and	their	physical	effects	are	to	be	
mitigated,	 or	 preferably,	 avoided,	 then	 the	 causes	 of	 landslide	 activations	 –	 and	 re-activations	 –	
must	 be	 better	 understood.	 The	 most	 common	 subsurface	 property	 change	 in	 the	 lead	 up	 to	
rainfall-triggered	landslide	activation	is	the	moisture	content	of	slope	material	and	associated	pore	
water	 pressure	 rises	 and/or	 consistency	 changes.	 If	 these	 characteristic	 subsurface	 physical	
properties	 can	 be	 observed	 in	 advance	 of	 activation	 then	 early	 warning	 of	 imminent	 slope	
activation	 may	 be	 possible.	 Recent	 advances	 in	 geoelectrical	 monitoring	 techniques	 reveal	 that	
time-lapse	 electrical	 resistivity	 tomography	 (ERT)	 is	 a	useful	 tool,	 capable	of	 observing	hillslope	
hydrogeological	 processes.	 However,	 most	 previous	 studies	 lasted	 a	 short	 time-frame	 and	






periodically	 active	 landslide,	 located	 in	 the	 UK,	 by	 a	 geoelectrical	 monitoring	 system	 called	
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Dr	 Montague’s	 research	 engages	 with	 the	 field	 of	 urban	 design	 and	 focusses	 primarily	 on	 the	
relationship	between	theory	and	praxis	in	the	built	environment,	the	creative	process	and	research	




to	 determine	 the	 optimum	 arrangement	 of	 built	 form	 and	 open	 space.	 It	 also	 raises	 questions	
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assesses	 the	 reasons	 that	 underpin	 PPP	 deployment	 in	 the	 contextual	 environment	 of	 Russia.	
Although,	in	the	Russian	context,	partnerships	cannot	secure	value	for	money	due	to	high	costs	and	
extensive	 government	 support,	 PPPs	 bring	 social	 value	 as	 partnerships	 deliver	 services	 that	 the	
government	 or	 other	 business	 and	 organisational	 arrangements	 are	 unable	 to	 provide.	 A	
significant	 dimension	 of	 the	 PPPs'	 social	 value	 refers	 to	 disaster	 risk	 reduction	 in	 the	 field	 of	
utilities	 and	 housing	 infrastructure.	 Additionally,	 in	 coastal	 communities	 PPPs	may	 successfully	





public	 services	 that	 comply	 with	 the	 necessary	 quality	 standards,	 an	 overarching	 objective	 of	
disaster	 risk	 reduction	 in	 the	 infrastructure	 sector.	 As	 governments	 in	 many	 nations	 including	
Russia	 have	 not	 yet	 identified	 any	 other	 feasible	 solution	 for	 upgrading	 and	 maintaining	 the	
infrastructure	and	other	 facilities	 in	coastal	areas,	PPPs	should	play	a	significant	 role	 in	capacity	
building	for	disaster	risk	reduction	in	infrastructure,	by	reconstructing	and	protecting	these	assets.	
Hence,	by	 tackling	 the	 threats	posed	by	coastal	hazards	PPPs	deliver	social	value	 that	outweighs	
monetary	costs.		
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the	 needs	 and	 expectations	 of	 affected	 community	 are	 usually	 not	 taken	 care.	 The	 need	 for	
immediate	 settlements	 has	 led	 to	 practical	 solution	 of	 mass-constructed	 houses	 which	 are	
designed,	planned,	constructed	and	managed	based	on	standards	and	specifications	established	by	
governments,	 professionals	 and	 experts.	 E.O.	 Ibem	 et	 al.	 (2013)	 urged	 that	 some	 studies	 have	
shown	 that	 these	 standards	 and	 specifications	 do	 not	 suitable	 to	 the	 changing	 needs	 and	
expectations	of	users.	Consequently,	users	are	not	always	satisfied	with	the	performance	of	 their	
buildings.	As	a	result	some	problems	then	occur	such	as	building	related	illness	and	sick	building	
syndrome,	 remodelling	 or	modifications	 even	 abandonment	 of	 completed	 buildings.	 Preliminary	
observations	show	that	almost	all	of	 the	post	 tsunami	houses	 in	Banda	Aceh	have	been	modified	
and	 remodelled	 either	 right	 after	 early	 occupancy	 or	 later.	 The	 worst	 case	 is	 the	 houses	 are	
abandoned	 or	 demolished	 by	 the	 owner.	 Users	 admit	 that	 they	 dissatisfy	 with	 their	 houses.	 It	
raises	 questions	 what	 might	 become	 the	 reasons	 of	 the	 problems	 and	 why	 buildings	 perform	
poorly	 in	 meeting	 users’	 needs	 and	 expectations.	 E.O.	 Ibem	 et	 al.	 (2013)	 believe	 that	 the	 main	
reason	 is	 the	 lack	of	adequate	knowledge	of	users’	changing	needs	and	preferences	by	architects	




in	 disaster	 affected	 areas	 such	 as	 Banda	 Aceh,	 improvement	 and	 adjustment	 of	 post	 disaster	
housing	and	settlement	 that	might	will	be	needed	 in	other	disaster	affected	areas	elsewhere	are	
not	possible	to	be	carried	out.	The	same	failure	and	disappointment	of	the	users	will	highly	likely	
occur.	This	 research	will	 evaluate	 the	performance	of	post-tsunami	housing	 in	Banda	Aceh	 from	
the	end-user’s	perspective	after	10	years	occupancy.	It	will	investigate	the	performance	of	different	
components	 of	 the	 houses	 against	 users’	 needs,	 expectations	 and	 aspirations.	 It	 will	 attempt	 to	
examine	 the	extent	of	post-tsunami	humanitarian	housings	are	effective	and	efficient	 in	meeting	
the	 needs	 and	 expectations	 of	 users	 as	 a	 function	 of	 Building	 Performance	 Evaluation	 (BPE)	
measure.	Evaluation	on	Aceh’s	case	would	become	a	 lesson	 learnt	and	contribution	 in	 improving	
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losses.	 The	 detailed	 knowledge	 of	 landslide	 susceptibility	 based	 on	 its	 physical	 properties	 is	
required	 to	 aid	 the	 mitigation	 measures	 in	 this	 area.	 This	 study	 aims	 to	 classify	 the	 levels	 of	
susceptibility	of	 landslides	 in	South	Sumedang	using	Storie	method.	Physical	parameters	such	as	
land	use,	slope,	geology,	and	precipitation	data	were	used	as	the	input	to	calculate	the	Storie	Index.	
The	results	show	that	 the	South	Sumedang	area	has	 five	 landslide	susceptibility	 levels:	very	 low,	
low,	medium,	high	and	very	high.	Most	previous	landslide	locations	are	within	the	medium	to	very	
high	susceptibility	zone	such	as	in	South	Sumedang	district,	Rancakalong,	Situraja	and	Darmaraja.	
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Recent	publications	on	climate	change	risk	 indices,	 such	as	 the	World	Risk	 Index	 from	Buendnis	
Entwicklung	Hilft	and	UNU-EHS	or	the	Global	Climate	Risk	Index	from	Germanwatch,	suggest	that	
Indonesia	is	at	the	top	end	of	the	most	vulnerable	country	to	climate	change	and	natural	hazards.	
This	 condition	 will	 exacerbate	 Indonesian	 urban	 areas.	 The	 2004	 Indian	 Ocean	 Tsunami	 is	 the	






to	 foster	 actions	 enhancing	 the	 capacity	 of	 the	 city	 to	 future	 climate-related	 disasters	 through	
adequate	 planning	 decisions.	 Enabling	 this,	 communication	 envisages	 as	 the	 last	 mile	 of	 this	
comprehensive	 climate-related	 disaster	 resilience	 assessment	 on	 how	 the	 risk	 and	 resilience	
information	 collected	 at	 and	 conveyed	 to	 the	 public.	 Community-Based	 Society	Organizations	 of	
Bandung	 has	 the	 potential	 in	 conveying	 that	 information	 to	 wider	 communities,	 which	 would	
trigger	 them	 to	 take	 actions.	 A	 set	 of	 indicators	 in	 Social	 Institutional	 and	 Economic	 Resilience	
Activities	 approach	 is	 developed	 to	 characterize	 the	 delivering	 process	 of	 risk	 information	 by	
community	organizations	through	their	activities	at	sub-districts	and	wards.	Results	indicate	that	
communities’	 organization	 activities	 in	 Bandung	 implement	 a	 certain	 degree	 of	 risk	
communication,	which	is	embedded	in	their	activities	by	involving	the	local	government,	agencies,	
private	sector	and	media	in	the	process.	As	the	output,	the	study	offers	a	model	of	comprehensive	
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Indonesia	 is	a	country	that	 is	highly	susceptible	to	disasters,	particularly	earthquakes.	 In	the	 last	
decade,	Indonesia	has	been	hit	by	three	large	earthquakes;	Aceh	in	December	2004,	Yogyakarta	in	
May	2006,	 and	West	 Sumatra	 in	 September	2009.	More	 than	500,000	houses	have	been	heavily	
damaged.	 The	 extensiveness	 of	 housing	 reconstruction	 is	 the	 most	 problematic	 issue	 in	 the	
housing	 reconstruction	 programme	 sector.	 Although	 a	 community-based	 post-disaster	 housing	
reconstruction	 project	 (CPHRP)	 has	 been	 implemented,	 nevertheless	 the	 outcome	 was	
overshadowed	 by	 delays	 in	 delivery,	 cost	 escalation,	 unexpected	 quality,	 and	 community	
dissatisfaction.	 The	 implementation	 of	 good	 practice	 in	 project	 risk	 management	 in	 the	
construction	industry	is	expected	to	enhance	the	success	of	CPHRP.	Accordingly,	this	study	aims	to	






This	study	reveals	 the	 importance	of	 the	understanding	of	a	community-based	approach	 in	post-
disaster	 housing	 reconstruction.	 Four	 highly	 significant	 advantages	 of	 CPHRP	 have	 been	
discovered,	 the	 most	 significant	 advantage	 being	 that	 it	 ‘creates	 a	 sense	 of	 ownership’	 to	













































(seven)	 road	 segments,	 they	 are	 (1)	 Sinabang	 -	 Nasreuhe,	 (2)	 Nasreuhe	 -	 Alafan,	 (3)	 Alafan	 -	
Seurafon,	(4)	Serafon	-	Lewak	Hulu,	(5)	Lewak	Hulu	-	Lhok	Makmur	-	Sangiran,	(6)	Sinabang	-	Lugu	
Sibahak,	 (7)	 Lugu	 Sibahak	 -	 Sangiran.	 The	 road	 construction	 needs	 the	 appropriate	 decision	
making	method	 in	 order	 to	 help	 the	 policy	 maker	 in	 determining	 the	 priority	 according	 to	 the	
needs	and	the	benefits	involving	all	stakeholders.	Based	on	the	research	results	using	AHP	Method,	
it	is	obtained	the	rank	of	the	development	priority	of	Simelue	ring	roads	consecutively	is	(1)	Lugu	
Sibahak	 -	 Sangiran,	 (2)	 Serafon	 -	 Lewak	 Hulu,	 (3)	 Lewak	 Hulu	 -	 Lhok	Makmur	 -	 Sangiran,	 (4	 )	
Sinabang	 -	Nasrehe,	 (5)	Sinabang	 -	Lugu	Sibahak,	 (6)	Alafan	 -	Serafon,	 (7)	Nasrehe	–	Alafan.	The	
priority	scale	results	can	be	compared	that	there	are	the	differences	of	priority	rank	in	Simeulues	
Ring	 Roads	 Development	 and	 Nasrehe	 Simeulue	 -	 Alafan	 and	 Lewak	 Hulu	 -	 Lhok	 Makmur	 –	










Dr.	 Rilya	 Rumbayan	 specializes	 in	 Structural	 Engineering,	 with	 a	 focus	 on	 non-destructive	
evaluation	 for	 concrete	 structures.	 She	 studied	 in	 Department	 of	 Civil	 Engineering	 at	 The	
University	of	Tokyo,	Japan	for	her	Master	degree	and	completed	her	Ph.D.	in	2013	in	Department	
of	 Civil	 Engineering	 at	 University	 of	 Missouri,	 USA	 with	 a	 dissertation	 entitled	 Modelling	 of	
Environmental	effects	on	thermal	detection	of	subsurface	damage	for	concrete	bridges.	Her	study	












Cracking,	 delamination	 and	 spalling	 caused	 by	 earthquake	 related	 can	 affect	 the	 structural	
integrity	 of	 concrete	 and	 lead	 to	 further	 deterioration	 and	 damage.	 This	 kind	 of	 damage	 affects	
concrete	structure	safety	and	serviceability.	Detection	of	this	type	of	damage	in	its	initial	stages	is	
critical	 to	 identifying	 repair	 and	 maintenance	 needs	 in	 order	 to	 prevent	 earthquake-related	
destruction.	
Non-destructive	 evaluation	 (NDE)	 techniques	 are	 increasingly	 being	 considered	 for	 subsurface	
















2013,	 I	 appointed	 as	 full	 time	 Research	 Associate	 in	 a	 collaborative	 project	 of	 school	 of	 Built	
Environment,	 LJMU	 in	 partnership	with	 The	National	 Joint	Utilities	 Group	 (NJUG).	 This	 industry	
funded	 project	 is	 aimed	 to	 work	 for	 investigating	 the	 fundamental	 causes	 of	 utility	 air	 void	
contents	and	materials	failures	in	bituminous	layers,	develop	better	methodologies,	processes	and	
materials	 to	 achieve	 complaint	performance	 in	 reinstatement	works.	Also	 I	 am	working	 as	part-
time	Lecturer	at	Department	pf	Civil	Engineering	at	LJMU.	In	2009,	Sadique	obtained	MSc	in	Road	
Management	 and	 Engineering	 with	 Distinction	 from	 University	 of	 Birmingham	 and	 BSc	 in	 Civil	
Engineering	 from	 Chittagong	 University	 of	 Engineering	 and	 Technology	 (CUET),	 Bangladesh	 in	






















Wisnu	 Setiawan	 has	 been	 member	 of	 academic	 staff	 in	 the	 Department	 of	 Architecture,	
Muhammadiyah	 University	 of	 Surakarta,	 Indonesia	 since	 2000.	 Along	 with	 that,	 he	 has	 been	
involved	in	some	architecture,	urban	design,	and	urban	planning	projects	in	Indonesia.	He	recently	
finished	 PhD	 at	 the	 School	 Built	 Environment,	 the	 University	 of	 Salford	 –	 before	 he	 joined	 the	
Department	 of	 Architecture	 and	Built	 Environment,	 the	University	 of	 Nottingham	 as	 a	 Research	
Associate.	His	recent	research	gave	him	experience	in	using	grounded	theory	style	to	explore	the	
dynamic	 between	 the	 built	 environment	 and	 conflict	 prone	 environment.	 It	 has	 sharpened	 his	
interest	 on	 sustainable	 design	 and	 development	 particularly	 from	 social	 perspective,	 including	
environmental	 psychology,	 community	 development,	 urban	 heritage,	 and	 resilient	 urban	








The	urban	population	 is	 increasing	worldwide.	 In	some	cases,	 this	has	made	urban	environment	
becomes	more	 sensitive	 and	prone	 to	 conflict.	 Such	 conflict	 even	 could	 turn	 into	 violent	 conflict	
which	 happens	 not	 only	 in	 more	 developed	 but	 also	 in	 less	 developed	 countries,	 including	
Indonesia	 particularly	 during	 the	 socio-political	 turmoil	 in	 the	 year	 of	 2000s.	 The	 discussion	 on	
social	conflict	has	been	focusing	on	socio-political	context.	On	the	other	hand,	several	researchers	
have	attempted	to	discuss	urban	development	and	urban	policy	delivery	in	relationship	with	social	
diversity	 issues	 and	 the	 potential	 conflicts;	 however,	 such	 examples	 are	 far	 from	 developing	
country’s	 context,	 including	 Indonesia.	 The	 research	 attempts	 to	 present	 reciprocal	 urban	
development	and	planning	in	response	to	the	recent	conflicts	in	Indonesia.	Focusing	on	three	case	
studies	which	involve	in-depth	interview	with	38	respondents	in	total	from	various	backgrounds,	
the	 research	 adapts	 Grounded	 Theory	 approach	 to	 analyse	 the	 interview.	 The	 findings	 discover	
that	 the	 emerging	 categories	 are	moving	 from	personal	 level	 to	 city	 level.	 The	 pattern	 indicates	
that	 communal	 conflicts	 at	 personal	 level	 could	 explode	 into	 larger	 city	 level.	 Urban	 planning	
strategy	 could	 help	 in	 mitigating	 the	 potential	 conflict	 particularly	 from	 community	 level.	










Dr	 Surendran	 is	 30	 years	 experienced	 academic,	 Civil	 /	Environmental	Engineer,	water	 risk	 and	
sustainable	development	scientist.	He	is	a	registered	programme	and	project	manager	who	has	an	
established	 international	 record	 of	 leading,	 developing	 and	 delivering	 programmes	 and	 project	
within	 the	 time	and	 cost.	He	 secured	 and	managed	 resources	 (£18m	direct	&	£20m	partnership	
funding)	 and	 71	 R&D	 projects	 in	 8	 years.	 He	 led,	 coordinated,	 developed	 and	 managed	 quality	
Research	and	Innovation	funded	by	Sri	Lanka,	UK	and	Europe.	He	is	a	Senior	Lecturer	/	Associate	
Professor	 in	 Civil	 &	 Environmental	 Engineering,	 leading	 water	 related	 subjects.	 He	 is	 an	 active	








manager,	 Risk	 Analyst,	 Senior	 Water	 Resources	 Planner	 and	 a	 water	 demand	 management	








environmental	 damage	 from	 various	 extreme	 weather/climate	 related	 hydro-meteorological	
hazards	(floods,	storms,	droughts	and	extreme	temperature)	and	geo-physical	hazards	(landslide	
and	 erosion).	 RESOLVER	 aims	 to	 innovate,	 a	 computer	 based	 tool	 (Emergency	 Response	
Exploration	Simulator	–	ERES),	akin	to	a	“flight	simulator”.	This	tool	 is	to	provide	understanding,	
training	and	to	enhance	the	emergency	responses	exploration	capacity	of	the	respondents	and	the	
risk	 receptors	 of	 extreme	 weather	 and	 climate	 events,	 to	 manage	 the	 crisis.	 ERES	 will	 assess,	
forecast,	 visualised	 and	 dynamically	 demonstrate	 the	 immediate	 net-consequences	 of	 hydro-
meteorological-geophysical	 hazards	 to	 reduce	 the	 vulnerability	 of	 the	 receptors	 (people,	 assets,	
infrastructures	and	eco-system)	RESOLVER	is	focusing	on	emergency	management	operations	and	
covering	 the	 whole	 crisis	 management,	 linking	 awareness,	 early	 warning	 and	 preparedness	 to	
effective	responses.	The	project	will	work	closely	within	the	risk	receptor	society	and	coordination	
with	 first	 responders	 to	 improve	 function,	 usage	 and	 impact	 of	 the	 ERES	 to	 help	 timely	 and	
improve	coordinated	responses.	This	project	is	working	with	multi	and	inter-disciplinary	partners	
within	15	institutions	from	5	European	countries	as	well	as	US	partners.	The	ERES	will	be	built	by	
improving,	 combining	 and	 clustering	 an	 array	 of	 existing	 and	 new	 technologies	 as	 well	 as	
integrating	modelling	 processes	 and	 systems.	 It	will	 base	 on	 the	 existing	 knowhow	of	 disasters,	
drivers,	 risks,	 resilience	 and	 responses	 as	 well	 as	 the	 role	 of	 current	 technologies	 and	
requirements	from	various	policies	/	regulations.	
A	 tool	 that	RESOLVER	will	 develop	will	 be	 utilised	 to	 improve	preparedness	 and	 rapid-effective	
decision-making	capabilities	during	hydro-geological	and	geo-physical	crisis	or	near	crisis/event.	
Demonstration,	pilot	 testing,	development	and	dissemination	of	operational	guidance	 illustrating	
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In	 In	Wahdiny	 is	 one	of	Researcher	 in	Research	Center	 for	Disaster	Mitigation	 (RCDM-ITB).	Her	
interests	 are	 in	 Disaster	 Education,	 Disaster	 Policy,	 Risk	 Communication,	 Community	 Disaster	





Tsunami	Drill	 Implementation	 for	 The	 City	 and	Regency	 (published	 by	 the	Ministry	 of	 Research	
and	 Technology-	 KNRT	 2008,	 ISBN	 978-979-630-052-5,	 Guideline	 on	 Tsunami	 Simulation	 for	
Community	Preparedness	(BNPB,	2014)	and	disaster	education	material	(manuals,	poster,	booklet	
and	 e-book).	 Currently	 she	 joined	 as	 logic	 model	 analyst	 in	 the	 research	 “Integrated	 Local	








West	 Sumatra	 Province	 is	 identified	 as	 one	 of	 provinces,	 which	 has	 high	 risk	 and	 probability	
toward	earthquake	and	tsunami.	The	province	is	located	on	the	Mentawai	Megathrust,	a	meeting	of	
the	Indo-Australian	Plate	and	the	Eurasian	Plate.	Padang	City	and	Pesisir	Selatan	Regency	are	the	
impacted	 areas	 of	 Tsunami	 in	Mentawai	megathrust.	 The	 objective	 of	 the	 research	 is	 to	 analyse	
community	vulnerability	to	the	earthquake	and	tsunami	based	on	the	physical	and	social-economic	
factors.	The	analysis	was	performed	at	 the	household	/	 family	 level	by	 analysing	physical	 factor	
(location	and	elevation	of	the	house,	distance	to	the	nearby	shelter,	condition	of	roads)	as	well	as	
social	 economic	 factors	 (age,	 gender,	 occupation,	 income,	house	 conditions,	 education).	The	data	
were	collected	from	Padang	City	and	Pesisir	Selatan	Regency	through	a	structured	questionnaire	
survey	and	field	observation.	The	descriptive	analysis	and	statistical	calculations	are	performed	to	
analyse	the	data	obtained.	Output	of	 the	research	will	be	useful	 in	 identifying	community	groups	
which	 more	 vulnerable	 and	 the	 outcome	 will	 be	 inputs	 in	 the	 formulation	 of	 risk	 reduction	
strategies	toward	earthquake	and	tsunami	based	on	the	local	context.	







Position	and	institution:	 Researcher,	 Study	 Programme	 of	 Urban	 and	 Regional	 Planning,	
Institute	of	Technology	Bandung,	Indonesia	
Email	address:	 	 nurrohman.wijaya@sappk.itb.ac.id	
Nurrohman	Wijaya	was	 born	 in	 Bandung	 City,	 Indonesia.	 Currently,	 he	 is	 a	 researcher	 in	 study	
programme	 of	 Urban	 and	 Regional	 Planning,	 School	 of	 Architecture,	 Planning	 and	 Policy	
Develpment	 at	 the	 Institute	of	Technology	Bandung	 (ITB),	 Indonesia.	He	obtained	his	bachelor’s	
degree	 in	 the	 field	 of	 City	 and	 Regional	 Planning	 from	 ITB	 in	 2004	 and	 completed	 his	master’s	
degree	 in	 the	 field	 of	Urban	Environmental	Management	 from	 the	Asian	 Institute	 of	 Technology	
(AIT),	 Thailand	 in	2010.	He	had	worked	 as	 a	 research	 associate	 in	AIT	 and	 an	urban	planner	 in	
various	 sub-national	and	government	agencies.	His	 research	mainly	 focuses	 in	 the	area	of	urban	







Urban	 coastal	 areas	 in	 developing	 countries	 including	 Indonesia	 are	 facing	 the	 challenge	 of	
increasing	 demand	 for	 urban	 services	 particularly	 in	 water	 sector.	 This	 challenge	 can	 be	 more	
significant	 under	 climate-related	 disasters,	 such	 as	 coastal	 flooding,	 sea	 level	 rise,	 seawater	




Village,	where	 is	 located	 in	 the	northern	of	Semarang	City,	 Indonesia.	The	selected	urban	coastal	
community	area	has	a	characteristic	with	the	vulnerable	area	imposed	to	climate-related	disasters,	
inappropriate	condition,	and	 limitation	access	 to	water	resource.	This	area	has	experienced	with	
climate-related	 disasters	 such	 as	 coastal	 flooding	 and	 sea	 level	 rise.	 Interview,	 observation,	 and	
household	survey	are	conducted.	It	can	be	found	several	adaptation	actions	have	been	adopted	by	
community	 to	 respond	 the	 disaster	 risk	 induced	 by	 climate	 change,	 such	 as	 constructing	 simple	
embankments	and	water	pumps	to	remove	water	from	the	tidal	floods,	constructing	an	integrated	
drainage	system	to	minimize	the	impact,	buying	the	drink	water	to	water	gallon	sellers.	This	study	
provides	 influential	 evidences	 that	 community	 can	 adapt	 on	 the	 situation	 created	 by	 climate-
related	disasters	to	generate	sustained	social-ecological	enhancement.	However,	the	performance	
of	 their	 current	 adaptation	 actions	 is	 only	 able	 to	 cope	 with	 the	 impacts	 in	 the	 short	 term.	 It	
recommends	 that	 future	 interventions	 encourage	 local	 government	 to	 aware	 for	 climate-related	









Dr	 Yangang	 Xing	 completed	 his	 PhD	 in	 Dynamic	 whole	 system	 simulation	 for	 sustainability	
planning,	 and	 spends	 most	 of	 his	 time	 on	 research	 funded	 by	 the	 EPSRC	 focusing	 on	
methodological	and	technical	innovations	supporting	building	and	urban	sustainability.	Apart	from	
doing	academic	 research,	he	has	also	worked	 in	architectural	 and	engineering	 consultancy	 firms	
specialized	in	economic	viable	low/zero	carbon	building	design	and	urban	planning.	He	is	a	Fellow	
of	 the	Higher	 Education	 Academy	 (FHA)	 and	 a	Member	 of	 the	 Chartered	 Institution	 of	 Building	
Services	Engineers	Association	(MCIBSE).	
Yangang	 is	 a	 Sêr	 Cymru	 Research	 Fellow	 investigating	 the	 interactions	 between	 plants	 and	
architecture	 (e.g.	 the	 nexus	 of	 green	 infrastructure	 and	 urban	 heat	 islands/air	 quality,	 energy	
crops,	 organic	 building	 materials,	 biomimicry	 and	 food)	 through	 development	 and	 innovative	
applications	of	building	physics	research	tools	and,	 in	a	broader	context,	systemic	modelling	and	












assist	 the	designing	of	 a	healthy,	 sustainable	and	 resilient	 coastal	 regions.	The	 IPASS	 framework	
can	form	a	systemic	base	to	evaluate	vulnerability	and	adaptability	of	coastal	regions.	




critical	 review	of	 literature	 and	 industrial	practices.	A	 set	of	 key	performance	 indicators	 and	3D	
planning	toolkit	is	proposed.	Regional	planners	can	use	the	IPASS	tool	to	qualitatively	and	visually	
explore	the	dynamic	impacts	of	natural	disasters	and	understand	the	vulnerability	and	adaptability	
of	 a	 selected	 segment	 of	 coastal	 region.	 It	 underlines	 the	 importance	 of	 bioclimatic	 designs	
strengthening	the	disaster	resilience	of	coastal	regions.	
Further	attributes	of	 the	 IPASS	 framework,	 system	structure	of	 resilient	coastal	 regions,	and	key	
indicator	selection	and	classification	scheme	will	be	explored	in	this	paper.	



















to	 the	 gender	 issues.	 I	 also	 had	 attended	 some	workshops,	 conferences,	 and	 training	 in	 gender	
equality	 campaign	 across	 Indonesia.	 It	 gave	me	more	 knowledge	 and	 skills	 in	 understanding	 of	
gender	issues.	
I	started	my	PhD	in	England	by	doing	research	about	Gender	Mainstreaming	for	Sustainable	Post	
Disaster	 Reconstruction	 in	 Earthquake	 Regions	 in	 Indonesia.	 I	 gained	 a	 lot	 of	 experience	 and	
knowledge	 during	 my	 study	 by	 attending	 conferences,	 short	 course,	 and	 workshop.	 I	 joined	
Android	 School	 as	 well,	 both	 online	 and	 residential	 programme	 in	 2013	 and	 2014.	 I	 already	








post-earthquake	 reconstruction	 at	 Bantul	 district	 Yogyakarta	 Indonesia.	 Case	 study	 has	 been	
applied	 to	provide	 thorough	understanding	of	 types	of	gender	mainstreaming	strategies	and	key	
factors	that	enable	and	hinder	within	implementation.	A	total	18	interviews	were	conducted.	The	
respondents	 were	 from	 policymakers,	 implementers	 and	 beneficiaries	 who	 were	 involved	 in	
Bantul	 earthquake	 reconstruction.	 The	 finding	 reveals	 various	 types	 of	 gender	 mainstreaming	
strategies	that	have	been	introduced	into	each	phase	of	post-earthquake	reconstruction:	planning,	
designing,	 construction,	 and	 maintenance.	 In	 order	 to	 achieve	 fully	 benefits	 for	 sustainable	
reconstruction,	 the	 policymakers	 should	 adopt	 comprehensive	 gender	mainstreaming	 strategies	
into	every	phase	of	post-earthquake	reconstruction.	Among	key	enabling	factors	of	mainstreaming	
gender	are	political	commitment	of	government,	availability	of	gender	mainstreaming	framework,	
women	 leadership	 and	 participation,	 support	 from	 multi-stakeholders,	 adequacy	 of	 gender	
expertise,	 and	 rich	 community	 social	 capital.	 However,	 main	 constraining	 factors	 include	
traditional	bureaucracy	culture	and	low	capacity	of	bureaucrats.	The	findings	highlight	the	value	of	
mainstreaming	 gender	 for	 sustainability	 of	 reconstruction,	 but	 policymakers	 should	 aware	 of	
potential	enabling	and	constraining	factors	in	order	to	achieve	effective	implementation.	
Keywords:	 mainstreaming	gender	strategies,	sustainable	post-disaster	reconstruction,	
Indonesia	
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